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ARTHROPLASTY, the restitution of functional activity in 
joints rendered useless by ankylosis, is no longer a dream or 
even a curiosity among surgical procedures. The operation 
has established a place for itself and is now one of the recog- 
nized procedures for the treatment of ankylosis. However, 
because of the fact that the execution of the operation re- 
quires considerable skill and ingenuity, and a knowledge par 
excellence of the principles of asepsis, none but a skilled and 
experienced surgeon should undertake it and he only after 
having performed the operation repeatedly, first, on the sev- 
eral joints of the cadaver and, second, on animals. 

As the details in technic and the after-treatment are per- 
fected, better results will be obtained with less difficulty than 
at the present time, and a greater number of operators of ex- 
perience will perform the operation and probably simplify the 
technic. As the matter stands to-day, only a few of the many 
skilled surgeons in this and other countries have the courage 
and sufficient confidence in their ability to do an arthroplasty. 
Each man has worked out a technic which has given him good 
results, but which has not, in the main, met with the unquali- 
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fied approval of his confréres. It is results, however, for 
which we are striving, and as to which is the best technic 
and the best after-treatment will be determined only when 
the ultimate results can be compared in a large number of 
cases. 

We will not at this time attempt to discuss the work of 
others. We will limit ourselves absolutely to the presentation 
of the results of our own work and observations. We have 
done in Mercy Hospital alone, 62 arthroplasties for bony 
ankylosis of joints, namely: hip, 16; knee, 28; toe, 1; shoul- 
der, 1; elbow, 12; wrist, 1; and jaw, 3. We have had occasion 
to change details of technic as well as after-treatment. But 
let us begin at the beginning. 

About 1900, I first became interested in the surgical treat- 
ment of ankylosed joints by means of arthroplasty; that is, 
the operation looking toward the formation of a new joint 
which would be as nearly like a normal joint as it is possible 
to make it; a joint which at least would resemble a natural 
joint in every detail functionally and possibly anatomically. 
Basing my theory for the performance of arthroplasties on 
the clinical observation which has been made by generations 
of physicians, that when muscle, fascia, ligaments or any other 
tissue is interposed between the ends of fractured bones a 
pseudarthrosis results, with the formation of intra-articular 
cartilage and membranes with a fluid resembling synovia; and 
a well developed fibrous capsule, I undertook experiments on 
animals, looking toward the formation of new joints, and the 
result was my original arthroplasty, done July 26, 1902. In 
other than the hip the original operation has undergone many 
modifications in my hands, but the principles involved have not 
changed. 

The subject of ankylosis and its treatment presents many 
problems for consideration, and in order to understand the 
treatment of this condition and to appreciate the principles 
that are involved in the performance of an arthroplasty, a 
full and accurate knowledge of the embryology and anatomy 
of joints is an absolute essential. What is a joint? What is 
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the embryology of a joint? What is the pathology of a false 
joint, a pseudarthrosis? What is the pathology of ankylosis? 
Can we make a new joint? If so, how nearly will it resemble 
anatomically a natural joint? Will it be a useful as well asa 
usable joint? Can we restore motion in it and to what de- 
gree? Are we able to provide a synovial lining for the joint 
surfaces? If not, can we provide a lining which will answer 
the purposes of a synovial lining? These are all questions 
which must be answered before one can undertake the proper 
and intelligent treatment of ankylosis. 

In my original article,' I discussed in detail the embryology 
of joints, and in a more recent series of articles,? I took up 
the subject at even greater length. At the present time I 
have formulated very definite rules which govern most of the 
phases of this subject which are apt to present themselves to 
the surgeon. 

The principal point to be considered in this connection 
is the fact that ankylosis is the result of various pathologic 
conditions, that it involves many tissues and that, therefore, 
we meet with many varieties of ankylosis. For clinical pur- 
poses we may divide the ankyloses into (1) bony; (2) car- 
tilaginous; (3) fibrous; (4) periarticular-ligamentous-capsu- 
lar; and (5) extra-articular, involving skin scars, tendons, 
fascia, nerves and arteries. The age of the individual would, 
of course, be one element to consider, because histologically 
all tissues change with age, a fact which must be considered 
in treatment. Ankyloses occur at all ages and they are most 
common in adults, but ankyloses in children are quite com- 
mon, both single and multiple, from hematogenous metastatic 
infections. I have reported a diagnosis made of ankylosis 
of a right elbow-joint in a fetus in utero in the eighth 
month of gestation. The report and skiagram of this case 
were published in Journal of the American Medical Asso- 
ciation, March 16, 1912. On palpation it seemed to me that 





* The Journal A. M. A., May 20, 1905. 
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the anterior arm of the fetus was unduly prominent and rigid, 
and that the hand was fixed in front of the face. It was easily 
palpable and almost visible through the abdominal wall. I 
had a skiagram made which showed the forearm in prac- 
tically the full extended position with the elbow-joint anky- 
losed. At the birth of the child, one month later, the diagnosis 
was confirmed. There was complete fixation of the right 
elbow; the left elbow could be flexed to a slight degree. I 
believe that the fixation in the right arm was the result of an 
arrest of development in the bones entering into the formation 
of the joints before the joint had completely formed. This, I 
think, was the first case of this kind in which the diagnosis 
was made from a skiagram of a fetus in utero. 

To return to our subject. In the management of 
ankyloses, the various elements producing the ankylosis must 
be taken into consideration. From a practical standpoint, 
however, the osseous, cartilaginous and intra-articular fibrous 
varieties may be considered under one head. The osseous- 
fibrous and capsular types of ankylosis yield only to arthro- 
plasty, whereas the periarticular and extra-articular types may 
be treated successfully by capsulotomy, tendon elongation or 
excision of the exostoses. Whenever the arteries, nerves and 
tendons are materially shortened by prolonged flexion of the 
joints, excision of part of the bone with a view to shortening 
it is the only operation to be considered. In this paper, how- 
ever, we will take up only the bony types of ankylosis. 

The main principle of the operation consists in interposing 
between the ends of the bones, after their separation, some 
material which will prevent the recurrence of bony union. 
Various substances have been used for this purpose, but we 
are firmly convinced that the best interposing material is a 
pedicled flap of fat and fascia lifted from the tissues in the 
neighborhood of the joint, or if that is not possible, for rea- 
sons that will be mentioned later, then a detached flap of fat 
and fascia from the trochanteric bursal portion of the fascia 
lata may be transplanted between the ends of the bones. We 
have observed these cases for so long a time that we are firmly 
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convinced of the correctness of this statement. Homo- and 
hetero-transplants are not uniform in results. 

Next in importance is the restoration of the normal ana- 
tomic conformation of the joint as nearly as possible, in 
order that the patient will have a useful as well as a movable 
joint. In the case of the knee, for instance, he must be able 
not only to support the weight of his body on the leg operated 
on, but he must be able to walk, to run, to climb stairs, sup- 
porting his entire weight on that leg. 

It is only natural that a clinical experience extending over 
a period of eleven years, preceded by very extended and care- 
ful experimental work, has made us rather positive in our 
statements and firm in our convictions. 

As stated above, we have had occasion as the result of 
clinical observation to change our technic in minor details, but 
we have seen no reason for abandoning the principles which 
we laid down originally as governing the surgical treatment of 
ankylosis. 

It may not be amiss here, again, to present in this connec- 
tion our original classification of ankyloses and the types of 
arthritis which lead to the varieties of ankylosis mentioned 
in the classification. 


[ Capsular 
Periarticular Tendinous 
Extracapsular | Tendovagina 
Ankylosis Muscular 


Synovial fibrosis 
Articular ; Cartilaginous 
Osseous 


(true and false) 





L 


The types of arthritis which lead to the varieties of 
ankylosis are practically all direct metastases from foci of 
infection elsewhere in the body, and which are usually called 
rheumatism, but there is no such disease as acute non-infec- 
tious inflammatory rheumatism. These inflammations in 
joints are all metastatic arthritides. 

Space does not permit of a discussion of the varieties of 
arthritis mentioned in the table and by reference to the original 
article? these points will be found mentioned at some length. 
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( (a) Primary hematogenous fibrous arthritis 
(6) Dry fibrous arthritis. Non-traumatic 
With fracture into joint 


(c) Traumatic fibrous arthritis Without fracture—contusion 











( ( Cryptogenic 
Pharyngitis 
Rhinitis 
Tonsillitis 
(streptococcic) 
Typhoid 
Scarlatina 
Hematogenous < Metastatic < <a 
Arthritis 4 Pneumonia 
(d) Suppurative < Influenza 
Furunculosis 
Cholecystitis 
Gastro-intesti- 
nal diseases 
Traumatic 
.., { Tuberculous 
; Osteitis { Osteomyelitic 
Direct (infective) 
Extension } Periarthritis—phlegmon 
Panarthritis 
(e) Ossifying arthritis. Primary 





| Uf) Static adhesive 


We cannot at this time enter into the consideration of the 
history of arthroplasty. This phase of the subject has been 
discussed admirably by many clinicians and was reviewed in 
my article just mentioned. 

In general, the elements which have contributed most to 
the failures following arthroplasty have been (1) the insuffi- 
cient or defective exsection of the capsule and ligaments; (2) 
insufficient interposition of fat and fascia between the sepa- 
rated bony surfaces; (3) infection; (4) sensitiveness to pain 
on motion after operation. Where osseous union has existed, 
it is important to separate the bones in the normal line of 
union as nearly as possible. All bony prominences that may 
impinge against other bones in extreme degrees of motion 
should be removed, as, for instance, the coronoid process of 
the ulna and the tip of the olecranon. The soft parts should 
be liberated most thoroughly. 

The interposing material, and this is a point that cannot 
be emphasized sufficiently, must cover the entire articular sur- 
face of the bones, being attached, however, to only one bone. 
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A point to be remembered in arthroplasty is that flaps receive 
nutrition rapidly from the rich vascular supply to the ends 
of the bones, and inasmuch as the flaps which we use consist 
of fat and fascia, which have but slight vascularity, they do 
not perish readily, receiving their nutriment by osmosis from 
the bones, while a new circulation is developed in the flap. 

It is, of course, highly essential that the strictest asepsis 
must be practised in the performance of the operation. 
Nothing whatever, except a sterilized instrument or a sponge, 
should come in contact with any portion of the wound. The 
skin surface, no matter how well disinfected it may be, should 
always be covered with sterilized towels, the towels should 
overlap the edges of the incision and be fastened there with 
towel forceps. Not even a gloved hand must be allowed to 
come in contact with the wound, sponge or instrument. The 
acme of refinement in surgical asepsis must be practised in 
these operations in order that there may not be the slightest 
chance of having an infection occur. The nutrition of the 
tissues is such that they cannot withstand infection as well as 
normal tissue does, and therefore we are exceedingly careful 
in practising all the principles of asepsis. 

If sepsis does occur the entire procedure is likely to be 
nullified. In some of the cases where the bones were divided, 
we found encapsulated foci of suppuration. In one case of 
typhoid arthritis there was a clean-cut typhoid abscess in 
the knee-joint. This was followed by suppuration. Two 
other patients had tuberculous abscesses in the joint years 
after the ankylosis occurred. We are more fearful doing an 
arthroplasty on a joint that was primarily tuberculous than 
on any other type of ankylosed joint. The process of repair 
is slower, the tendency to blood oozing from the traumatized 
tissues is greater, exposing these cases to the danger of in- 
fection for weeks. Two of our patients had a hemophilic 
tendency, which we have found occasionally accompanies tu- 
berculosis of the knee-joint. We mention these untoward 
conditions because we have met them in our work. We do 
not attempt arthroplasty in any case in which there is an 
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infective focus present. If our aseptic precautions are ef- 
fective, half the battle is won. We have had a single case of 
primary infection in the operation. We have had a number 
of secondary infections of hematomas which formed, but 
which did not materially interfere with the result. In one case 
we have had a sloughing of the flap. In one case we had a 
pure hematogenous pneumococcus infection of the hip where 
pneumococci were present in the sputum from a previous pneu- 
monia. The case of sloughing of the flap was one of ankylosis 
of the knee, the result of very extensive tissue destruction 
from a gasoline burn. The patient had lost one leg by ampu- 
tation, following the injury; the other leg was spare and 
wasted, so that we could not take the interposing flap from 
the tissue around the knee-joint. A portion of the trochan- 
teric bursa of the fascia lata of the amputated stump was 
interposed into the new-formed joint. The patient’s resist- 
ance was low. The result was a sloughing of the flap, and 
still the patient has a knee with material mobility. The arthro- 
plasty operation was performed at the patient’s urgent request 
and in spite of our attempts to discourage him from having 
it done. Previous to the operation his leg was flexed at right 
angles, making it impossible for him to get about except in a 
wheel-chair. He was willing to take the chance, even if the 
best he could get would be a stiff leg, because then he could 
walk with crutches. The result was better than we anticipated. 
The patient will probably have a useful leg. At any rate, he 
is better off now than he was before. We merely mention 
this at this time to show that even though the flap sloughed 
there was no infection as the result of our technic. 

We had a patient, a morphine habitué, on whom we did 
a double arthroplasty on the hips. One hip previously operated 
on had completely healed, with a movable joint. Twelve days 
after the second operation, he tore off his dressings because 
the night nurse would not give him morphine. He developed 
a severe infection of the hip from which he died three weeks 
later. In another case we had a partial necrosis of the head of 
the femur, which had to be removed, but nevertheless the 
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result was a very satisfactory movable joint, although the 
period of convalescence was prolonged. 

The technic of arthroplasty in the various joints varies, 
not in principle, but only so far as is necessitated by the in- 
dividual joint, and it will be best to discuss each joint sepa- 
rately and then to cite a case or two in illustration. 

It will hardly be necessary to mention the preparation of 
the patient for the operation. In general, it is the usual one 
employed by surgeons. So far as the field of operation itself 
is concerned, it is a routine procedure with us to sterilize with 
tincture of iodine. The occurrence of a few cases of rather 
annoying dermatitis has led us to use a 3.5 per cent. tincture 
in place of the full strength 7 per cent. tincture of the phar- 
macopceia, This is applied after the patient is fully anzesthe- 
tized, or if it is deemed necessary that two applications be 
made, the first is made a half hour before the anesthetic is 
begun, and the second just before the operation. Our results 
from this method have been so uniformly good that we see 
no reason to adopt any other method. 

THe Hip.—We have made use of two incisions for ex- 
posing the hip-joint in this work. The original incision was a 
U-shaped incision, the flap measuring about 3 inches in width 
and 5 inches in length, the base directed upward. The incision 
is begun an inch and a half above the trochanter and 1 inch 
behind it, extends downward about 2 inches below the tro- 
chanter, passes under it and in front of it, and then upward 
to a point opposite the commencement of the incision. This 
places the trochanter approximately in the centre of the U. 
In some cases the skin is divided downward at the lowest point 
of the U for an inch or two, so as to give us two lateral flaps 
and expose an area of fascia lata four inches in width and 
five inches in length. The knife passes through the skin, su- 
perficial fat and fascia lata. When the flap is lifted up the 
point of attack is practically exposed. 

Another incision which we have employed is made 
along the ilio-trochanteric line. It commences at a point 
about 1 inch below and to the outer side of the trochanter and 
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extends upward for a distance of about 5 inches in a straight 
line with the anterior superior spine of the ileum. These 
incisions are employed interchangeably as is demanded by the 
individual case. 

The next step in the operation is to free the trochanter 
from the shaft, leaving its muscles attached to it. 

A large, curved, flat, blunt-pointed needle, chain-saw car- 
rier, threaded with heavy silk, is passed around the base of 
the trochanter from before backward and the chain saw is 
next brought into position. The trochanter is carefully sawed 
off downward and outward and is retracted upward out of the 
field of operation, carrying with it the attached muscles. The 
obturators and pyriformis are then divided and both ends 
transfixed with sutures for subsequent approximation. The 
joint is now freely exposed and the next step in the operation 
consists in incising the capsule of the joint around the neck 
of the femur and pulling it upward to the margin of the aceta- 
bulum, without, however, freeing it from its attachment to 
the latter. It is merely loosened from the neck of the femur 
and stripped upward toward the head of the bone, so that it 
can be interposed later between the head of the bone and the 
acetabulum, if needed, so as to assist in the formation of a 
new lining for the acetabular cavity. 

The next step in the operation is the formation of a new 
acetabular cavity and a new femoral head. The first thing to 
be done is to separate the ankylosed head from the ilium as 
near the normal anatomic line as possible. This is done by 
chiselling out the bony tissue filling the acetabular cavity by 
means of an ordinary carpenter’s or cabinetmaker’s curved 
chisel, about 1% inches in width. With properly directed 
blows and sufficient force, the chisel is driven in obliquely 
toward the acetabular cavity for the depth of 1 inch all the 
way around the head, as near the normal conformation as 
possible. When the chiselling process is complete, with the 
chisel as a lever and the thigh held by an assistant, the head 
is fractured out of the acetabulum, the acetabular cavity is 
then fashioned with a special globular drill or reamer, so as 
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to receive the new femoral head, which will be similarly fash- 
ioned from the bony mass chiselled out of the acetabulum. 
For this purpose use is made of a specially constructed cup- 
shaped end-mill, making it possible to provide a new femoral 
head of normal conformation and smoothness. 

These two instruments used in fashioning the acetabulum 
and the femoral head constitute, in reality, parts of the same 
appliance; the globular portion fits into the cup-shaped portion 
in such a manner that unless the interposing tissues are in 
position the fit is perfect (Figs. 1 and 2). 

The main reliance for obviating the recurrence of the 
ankylosis is placed on the flap of the deflected fascia lata, 
which is made by splitting the original U-shaped flap. This 
flap is dissected of fascia lata and a layer of subcutaneous 
fatty tissue which formed the inner part of the original skin 
and fascia flap, the base of the U having been originally di- 
rected upward so that the nutrition of the flap is preserved 
as much as possible to insure its continued vitality. Grasping 
the edge of the flap with tissue forceps, it is drawn into the 
joint, passed over the femoral head and the edge of the flap 
may be sutured to the acetabular margin or to the remnant 
of the capsular ligament which is still attached to the neck 
of the bone with phosphor-bronze wire or chromicized catgut, 
thus forming a complete covering for the head and neck of 
the femur. When the head is placed into the acetabular cavity, 
this flap also serves as a lining for this cavity and reénforces 
the capsular ligament, although the latter is used mainly for 
the purpose of preventing a “locking”’ of the joint by the 
formation of exostoses on the acetabular rim following the 
operation. 

The next step is to replace the trochanter, which it will 
be remembered was sawed off from the bone without disturb- 
ing the muscular attachments. Then the ends of the obtu- 
rator and pyriformis muscles are reunited. The trochanter 
is brought down, fitted on to its original position, and securely 
fastened with a wire nail, six- or eight-penny, depending on 
the size of the trochanter and the degree of tension which may 
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be required. This nail is driven into the bone along the axis 
of the neck. 

The deep fascia is reapproximated by means of phosphor- 
bronze wire, the superficial soft structures are sutured with 
chromicized catgut, and the skin with interrupted silkworm- 
gut, and horse-hair sutures. No drainage is used. 

The field of operation is freely dusted with bismuth sub- 
iodide powder, and the wound is then sealed with gauze sat- 
urated with collodion. <A large pad of 5 per cent. moist 
phenolized gauze is placed over the hip, extending from 4 to 6 
inches beyond the line of incision on either side. A sterile 
dressing is placed over all, and held firmly in place by spica 
bandages and wide strips of adhesive plaster. The patient is 
then placed in the Rainey travois splint and a Buck’s exten- 
sion, with 20 pounds weight, applied to the leg in the usual 
manner to overcome the involuntary muscular contraction of 
the flexors and adductors of the thigh, and to prevent pres- 
sure necrosis of the newly interposed flap. The limb is dressed 
in an abducted position. 

We always place the patient in this splint with both legs 
abducted, for the reason that we have found that when only 
one leg is abducted, the patient unconsciously throws his body 
to the opposite side so as to bring it in a straight line with the 
operated leg, and thus really abducts the leg not operated on. 
By placing the patient in the splint with both legs abducted, 
it is impossible for him to change his position without a great 
deal of discomfort to himself; therefore we are certain to 
secure the desired abduction of the operated leg. 

The patient is kept in bed in the dorsal position, as quiet 
as possible, for from seven to ten days, when passive motion 
is instituted. This consists at first in raising and lowering 
the leg as much as conditions will permit, and in attempting to 
flex the leg on the thigh and the thigh on the abdomen. This 
is done every day, and at the beginning of the second or third 
week, depending on the progress of the case, lateral move- 
ments are begun, consisting in forcible abduction and adduc- 
tion. The splint is allowed to remain on for about three or 
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four weeks. It is removed when it is apparent that the 
patient has a fair degree of motion in the joint, without 
much pain or discomfort. He is then allowed to be up and 
around on crutches and is encouraged to swing the leg in all 
directions, increasing motion in the joint by every means 
possible. The stitches are usually removed on the tenth or 
the twelfth day, and a fresh dressing is made, minus the collo- 
dion. The subsequent treatment of the wound is that usually 
employed in any operative procedure. 

The following are a few illustrative cases and represent 
the results that may be obtained in the hip from arthroplasty: 


ANKYLOSIS OF HIP FOLLOWING EXPOSURE. 


Case I.—Mrs. M. De G., aged 34, admitted to hospital Sept. 
22, 1911. September, 1904, she drove three miles in an open 
buggy, felt chilled and when she tried to get up and put on her 
coat she felt a sharp pain in the left hip on standing or sitting. 
She took a hot bath that night, perspiring freely, and changed 
her underwear from heavy to lighter weight. On arising from a 
chair that evening she noticed some pain in the hip which con- 
tinued, the hip also becoming tender. That night she felt fever- 
ish, but had no distinct chill. A physician saw her the following 
morning and said that she had fever. She had headache, was 
dizzy and remained in bed. When she got up she could not walk 
because of the severe pain in the hip. Had temperature for 
three days, but no chill or vomiting. She remained in bed 
three months. At first the pain in the hip was constant, then it 
was felt only on attempted motion. There was great swelling 
and tenderness. The leg remained straight while in bed, with- 
out support or extension, but later it became completely rotated 
outward. 

After six weeks massage was instituted, but it caused great 
pain and gave no result. After three months she was out of bed 
on crutches; had no pain, except on walking. The left knee 
was stiff until after four weeks of massage, when she could bend 
it, but had to use a crutch and cane. The knee was then all right. 

Examination.—The leg was straight. The hip absolutely im- 
movable. The skiagram showed a complete bony ankylosis 


(Fig. 3). 











606 JOHN B. MURPHY. 


Operation (September 27, 1911).—The usual arthroplasty 
was performed, as described above, making the U-shaped in- 
cision and interposing a pedicled flap. The result was a splendid 
one (Fig. 4). The patient left the hospital in ten weeks with 
good motion in the hip, as shown in the photographs (Figs. 5, 
6, 7 and 8). 

She was seen again June 5, 1912. She had a slight limp, the 
result of about three-quarters of an inch of shortening. She 
could swing the leg in all directions, and easily bring it up to 
more than right angles with her body. She walks with a cane 
when on the street. She uses no support at all around the house. 

Case II.—Mrs. B. S., aged 32, was admitted to Mercy Hos- 
pital Jan. 1, 1912. Her mother died of tuberculosis when patient 
was 3 years old. Personal history was negative. Four years 
ago, following severe exposure to cold, the patient complained 
of severe pain in the right shoulder and hip for which she took 
morphine. Following this she had a severe chill, but does not 
know whether she had any temperature elevation. Pain was 
present, radiating from hip to groin, severe in character and 
extending upward over the entire abdomen. The abdomen was 
very tender to pressure; pain most intense in right groin. This 
lasted for two weeks. Shortly afterward she had fever for two 
weeks, then a leucorrhceal discharge which subsided with the 
pain. There was a mass in the right side of the abdomen about 
the size of a teacup. She did not menstruate for six months. 

The pain in the right hip increased on motion and she re- 
mained in bed for three months, the hip not being moved. When 
motion was attempted in the hip it was found to be ankylosed. 
The right knee was also stiff, but was relieved by massage and 
active motion. No other joint was involved, but the ankylosis 
of the hip was complet. and the leg was adducted across the 
middle line, occluding the inlet and outlet to the pelvis (Fig. 9). 
The skiagram shows a bony ankylosis. 

Treatment.—A typical arthroplasty was done on the hip with 
the interposition of a pedicled fascial flap. The wound was 
closed in the regular way without drainage. At the end of seven 
days a hematoma threatened to open the line of suture. Some 
of the stitches were removed to allow the blood to escape. Eight 
or ten days after this the patient had a pyocyaneus infection 
with a large quantity of greenish purulent discharge. She was 








Case I. Skiagram made one after the operation. By comparing with Fig. 3 it 
be noted t ymy has been restored and the leg is in normal position. 
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Case II. Skiagram made four months after operation. The joint is practically normal 
in appearance. The black line indicates a marker put on the body to locate the nails through 
the trochanter which were to be removed because of suppuration of a hematoma. The 
phosphor bronze wire sutures are in the soft parts. 
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Case II. Skiagram made after the nails were removed from the trochanter. 
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given three injections of a stock pyocyaneus vaccine and the 
discharge subsided entirely. The case went on to primary union. 

Result——She left the hospital four months after the operation, 
and at that time was able to put the limb through a great lati- 
tude of motion and practically without pain. Following her re- 
turn home she had two attacks of suppuration from the tro- 
chanter. This was believed to be due to the iron nails. She came 
back to the hospital and the iron nails were removed. Primary 
union resulted and there was no return of manifestation of the 
infection (Figs. 10 and 11). She walks with an elevation on 
the heel of her shoe of three-quarters of an inch. There is prac- 
tically no limitation of motion in the hip; no pain. May 1, 1912, 
patient wrote that her hip is getting stronger and that she 
scarcely limps. She walks around the house without even a 
cane. She can button her shoe easily when placing her foot on 
a chair, showing what good flexion she has in her hip (Figs. 12, 
13, 14 and 15). 

Case III.—Mrs. E. T., aged 46, entered hospital on account 
of inability to move right hip. Present trouble began in March 
eighteen years ago (1894). Weather at that time was extremely 
cold, and patient wore a warm seal coat which extended to the 
hips, while the lower garments were uncomfortably cool. Every 
time patient went out she felt very chilly from the hips down. 
This continued for two weeks, and one day when patient felt 
unusually cold, she complained of a soreness in region of the 
right hip. The pain increased in severity toward evening and 
at 8 p.M. it was excruciating and was localized over the hip- 
joint. The next morning she had a high fever, which continued 
for several weeks. For two weeks following the onset of the 
fever she retained complete function in the right hip, but com- 
plained of sharp pain in hip on attempted motion. For the next 
four months patient suffered a nervous breakdown, and has 
recollection of nothing, but knows she had pains all over her 
body. At the end of this time patient was unable to move thigh 
at hip and has been unable to do so since. At present has no 
pain in hip. Leg is apparently shortened, and she can neither 
flex nor extend thigh, neither has she lateral mobility. 

Examination shows that the leg is straight, about three- 
fourths of an inch shorter than its fellow. The hip-joint is stiff. 
The skiagram shows that there is a bony ankylosis, but it does 
not appear to involve all of the head of the femur (Fig. 16). 
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Operation (December 5, 1912).—The usual arthroplasty was 
done. The U-shaped incision was made. Trochanter divided 
with chain saw and retracted out of field. The ankylosis was 
complete, i.¢., only the upper three-fourths of the head of 
the femur was involved in a bony ankylosis, the lower one-third 
in a fibrous ankylosis. The ankylosis was freed with a curved 
chisel, the normal conformation of the acetabulum and head of 
the femur was restored with the reamer and end mill. A flap of 
fat and fascia was dissected free from the under surface of the 
U-shaped skin flap and interposed between the acetabulum and 
head of the bone and sutured to the margin of the acetabulum 
and the remnant of the capsule on the neck of the bone. The 
trochanter was nailed back in place. 

The wound was closed and the hip dressed in the usual 
manner. The patient was placed in the travois splint with a 
Buck’s extension and a 25-pound weight attached on the leg. 

Stitches were removed after four weeks (Fig. 17). Primary 
healing. Good motion in hip. When the patient left the hos- 
pital seven weeks after the operation she had normal motion in 
the hip and she could bear her full weight on the leg. She 
could swing her leg freely in all directions—in fact, it was im- 
possible to detect which hip had been operated on (Figs. 18 
and 19). 

Case IV.—Mrs. A. C., aged 37, had all of the childhood dis- 
eases. Pneumonia at eight years of age. No typhoid, scarlet 
fever or diphtheria; no rheumatism. Jaundice seven years ago, 
lasting three weeks. Confined to bed for one week with nausea 
and occasional vomiting. Fever but no chill. Cannot remember 
having any pain during attack. Entire body was very yellow. 
Jaundice gradual in onset, reaching its acme and then disappear- 
ing gradually. Thinks fever, nausea and vomiting came on 
before she noticed jaundice. This was only attack she has ever 
had. Has had frequent attacks of tonsillitis since childhood. 
Has often had her tonsils incised for peritonsillar abscesses. At- 
tacks have not been so severe during past three years, but tonsils 
always swell when she has a cold. No history of middle-ear 
disease, alveolar abscess, sinus infections. Spider bite on left 
leg seven years ago, followed by swelling of leg, lasting about 
six weeks, during which time she could not walk on it. No 
previous operations or injuries. 





Case III. Ankylosis of right hip of 18 years’ standing. The upper two-thirds of the 
head of the femur were firmly united with the acetabulum by a bony ankylosis; in the lower 
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Case III. Skiagram made six weeks after operation. The joint cavity shows dis 
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On October 28, 1909, patient states that she “ caught cold” 
about this time, and was ill a whole week, with cough, chilly and 
feverish sensations alternating, general body pains and purulent 
coryza. No sore throat. She was not confined to her bed. On 
the evening of November 4, 1909, she carried an ice-cream freezer 
on her left hip a distance of 300 yards. When she sat the freezer 
down, she noticed that the muscles in her left thigh pained her. 
The next morning, on arising at 6 a.M., she felt chilly and her 
whole body ached. Chill and pain increased; pain was most 
severe in her left thigh and hip. At 9 A.M. patient was forced to 
go to bed. Chills passed away and were followed by a fever of 
102° F. Pain in the left thigh and hip rapidly increased in se- 
verity, and during day and night she received several hypo- 
dermics of morphine without getting any relief. The only way 
she could get any relief at all was when she flexed the thigh on 
the abdomen. It seemed to take the tension off the muscles. 
No nausea or vomiting. Remained in bed for two months, with 
excruciating pain in left hip-joint, which was swollen but not 
red. Tissues about joint were very much puffed and felt as if 
there was a great deal of fluid under them. 

At the end of four weeks she was taken to a hospital where 
a Buck’s extension was put on and hot water bags applied to the 
hip without giving her any relief. Extension remained on for 
about three weeks. 

About six weeks after entering the hospital (two and one- 
half months since onset of trouble) she got out of bed and sat 
in a chair, but hip was extremely painful when she moved it. 
Says she did not dare to move any part of her body for fear of 
causing pain in her hip. She remained in this condition for about 
four weeks. At the end of this time she was able to get up and 
be about by the aid of crutches. She walked with the aid of 
crutches until July, 1910, and during this time swelling in hip- 
joint gradually subsided and pain was present only when she put 
weight on the leg. Says her general condition improved rapidly 
and her appetite was good and she regained her former weight. 

July, 1910, patient began to walk with the aid of a cane, but 
could not place much weight on the left leg. If she put it on the 
ground suddenly, she had a severe pain in the hip-joint. The 
hip-joint was stiff. 

November, 1910, patient was given an anesthetic and the 
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ankylosis was broken up. It broke so suddenly that the doctor 
thought the bone had been fractured. The leg was put in a 
plaster cast extending from above the hip-joint to the ankle. 
This cast was left on for eight weeks and when it was removed 
the hip was as stiff as before. A skiagram made then did not 
show fracture, and the joint seemed to be normal. Before break- 
ing up the adhesions her knee was turned in and now it is 
straight forward. 

Since November, 1910, until the present time the patient has 
been walking with the aid of a cane. She can put weight on leg 
if she does it carefully. If she walks a block she has pain in the 
leg. Taking a misstep or putting the foot suddenly on the ground 
gives her severe pain in the hip-joint. During the past year she 
has not had chills or fever, cough or night sweats; no loss of 
weight. General health is good. 

Examination.—The patient walks with a cane. The left leg 
is fixed at the hip and is adducted beyond the pelvic inlet. There 
is no motion in the left hip-joint. The skiagram shows a bony 
ankylosis between the femur and the acetabulum (Fig. 20). 

Operation.—After the usual preparation of the field of opera- 
tion, a U-shaped incision was made with convexity downward, 
and surrounding the great trochanter. This U-shaped flap, in- 
cluding skin, subcutaneous fat and fascia lata, was dissected free 
and retracted upward. The anterior fibres of the gluteus medius 
were cut so as to give a good exposure of the joint. The great 
trochanter was sawed off with a chain saw, leaving its muscular 
attachments undisturbed. It was retracted upward. The capsule 
of the joint was then divided. On examination it was evident 
that the neck of the femur had been fractured but it had healed 
with fairly good apposition. There was a bony ankylosis of 
head of femur to acetabulum. This ankylosis was freed with a 
curved chisel, without much difficulty. The cavity of the aceta- 
bulum was prepared for the reception of the femoral head with 
a reamer and the head of the femur was rounded and shaped 
with a mill end. Having prepared the bones, the next step 
consisted in getting ready the interposing flap. 

Fascia lata together with some of the subcutaneous fat was 
dissected off the lower surface of the U-shaped flap, swung into 
the new joint so as to cover the head of the bone, when it was 
replaced in the acetabulum and sutured around the head of the 
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Case IV. Complete bony ankylosis of ieft hip with rotation of leg inward and adduction 
beyond pelvic inlet. 
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femur to the remnants of the capsule on the neck with the phos- 
pho-bronze wire. The head of the femur was then replaced in 
the acetabulum. The great trochanter, together with its mus- 
cular attachments, was then replaced in position and secured 
with a wire nail driven through it into the shaft of the bone. 
The deeper layers of the wound were approximated with catgut. 
Silkworm-gut and horsehair were used to complete the closure. 
No drain. Incision was sealed with collodion strips. A large 
dressing was applied and the patient was placed in a travois 
splint with both legs abducted. 

The patient made an excellent recovery from the operation, 
without any untoward symptoms. The first dressing was made 
after four weeks. Primary union. Stitches removed. Patient 
left the hospital sooner than was desired, but with some motion 
in the hip. One year after the operation, she wrote that she had 
such good motion in the joint that she did not know it had ever 
been stiff. She sent photos to show us what she could do. She 
has full flexion and abduction and walks without any support 
(Figs. 21, 22 and 23). 


THe Knee.—The knee is the most difficult joint in which 
to secure perfect restoration of function and restoration of 
nearly normal joint anatomy. The ankylosis must be re- 
lieved but the joint must be usable as well as movable; in 
other words, it is not sufficient to have the patient make ex- 
tension and flexion of the leg while seated or standing; he 
must be able to bear his weight on the leg and to use it in 
locomotion without the assistance of cane or crutches. There 
must be no tendency to luxation in any direction and there 
must be sufficient firmness in the joint to permit of its free 
use. That means that the normal anatomic conformation 
of the joint must be restored as nearly as possible. 

In the plan of reconstruction of the new joint I have 
adopted two courses. The first one, used in my original cases, 
was the implantation of the fascia lata and the vastus ex- 
ternus as the interposing tissue. The second plan, the one I 
follow to-day, is to implant two fat and fascia flaps, one lifted 
from the inner and the other from the outer aspect of the 
knee-joint. 
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The usual preparations for the operation are made. An 
Esmarch constrictor is placed around the thigh high up so as 
to secure real constriction. In my original operation I made 
a vertical incision just to the outer side of the patella, ex- 
tending 4 inches above the joint and 3 inches below it. The 
wound margins were well retracted, so as to expose the field 
of operation. The patella was then freed from the femur 
with scalpel and chisel. Then a second vertical incision, only 
4 inches long, however, was made to the inner side of the 
patella. Through this incision the freeing of the patella was 
completed from the inner side and the line of ankylosis was 
separated. The ligamentum patella was not divided; it was 
merely elevated and retracted to one side. The curved chisel 
was then used to separate the femur from the tibia on each 
side and every effort was made to restore the normal anatomic 
conformation of the joint surfaces. The curve of the chisel 
corresponded to the normal convexity of the condyles of the 
femur. If the ankylosis was bony and involved a considerable 
portion of the articular surface of the inner or outer condyle 
or both, the normal curvature of the condyles was reproduced. 
With a smaller curved chisel the corresponding tuberosity or 
both tuberosities of the tibia were restored by excavation, 
making the cavity deep enough to permit the extended leg to 
assume a straight position without putting tension on the 
popliteal structures or compressing the interposed flap and to 
restore the normal relationship of the femur and tibia as nearly 
as possible. Every effort is made to secure this end. The 
intercondyloid fossa and the intercondyloid ridge are repro- 
duced, but in a slightly exaggerated degree, so as to insure 
stability of the new joint. 

The next incision I adopted was the U-shaped incision. 
This incision is begun one inch above the highest level of the 
patella and one inch to the inner side. It extends downward 
and passes in a curving line about an inch below the patella 
to the outer side and then upward to a point opposite the com- 
mencement of the incision. The skin and fascia flap is then 
freed carefully so as not to buttonhole it. This flap also in- 
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cludes the superficial fat. The prepatellar bursa is not dis- 
turbed in any way. When this flap is lifted up the anterior 
surface of the knee-joint is exposed. The base of the flap 
is upward. 

A pedicled flap was then made for interposition from the 
vastus externus or internus and swung down over the con- 
dyles, between them and the patella. 

The normal conformation of the anterior surface of the 
femur must be preserved, in order that the patella may sub- 
sequently find its natural resting-place. Therefore, in doing 
the chiselling work, the chisel should be directed downward 
and inward toward the median line from both sides. The 
same chisels are used in this operation as in the hip arthro- 
plasty, suiting the size and shape of the chisel to the work to 
be done. 

Instead of using the fascia lata as before, I now take two 
lateral rectangular flaps, measuring 2% inches in length and 
breadth, from the inner and outer side of the joint—the flap 
including capsule, ligament and subcutaneous fat. The base 
of each flap is directed downward, and is left attached to the 
base of the tuberosities of the tibia, just below the line of bone 
division to be made later. This flap must include all of the 
lateral capsule, fascia and fat, because they will serve as the 
interposing membrane to be placed between the freshened 
bony surfaces of the tibia and femur and prevent the recur- 
rence of an ankylosis. 

Of late I have reverted to the original incision of the 
skin, that is, the two parallel vertical incisions, one on either 
side of the patella. The reason for this change in technic was 
the fact that occasionally in the case of patients whose nutri- 
tion was not of the very best or where previous disease in and 
around the joint had lowered the vitality of the tissue, necrosis 
of the tip of the flap sometimes occurred. By making the 
two vertical incisions, we obviate the possibility of such oc- 
currence of necrosis and we do not materially increase the 
difficulty of the operation. 

One advantage, and by no means the least important one, 
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secured from this mode of approach to the joint, is the fact 
that the passive motion may be instituted sooner after the 
operation than when the U-shaped incision is made. The 
wound is less likely to be torn open and the flap less likely to 
be interfered with by attempts at flexion of the knee. 

The patella has been handled in four different ways: I. 
By using an interposing flap from the vastus externus or vastus 
internus to prevent union of the under surface of the patella 
with the femur. 

2. Splitting it into two parts from above downward, and 
then turning the upper half under the lower half, so that the 
smooth fibrous aponeurotic surface came next to the femur, 
thus making it impossible for bony union to take place. 

3. Freeing the vastus externus and internus attachments 
to the quadriceps tendon for a distance of 2 inches above the 
patella; next dislocating the patella from side to side during 
the operation ; when the limb is straightened out and the inter- 
posing flap is in position the patella is separated from the 
overlying skin and fat by a blunt scissors spreading dissection 
extending upward over the quadriceps and downward over 
the ligamentum patella to its attachment, a 180° rotation of 
the patella is made, so that the upper surface or bursal side 
of the patella now becomes its articular surface and the pre- 
patellar bursa aids in making a lining for the new joint. The 
upper surface of the patella is now trimmed down with a bone- 
cutting forceps until it is smooth and level. The vastus ex- 
ternus and internus are now sutured to the opposite sides of 
the quadriceps tendon from which they were freed, to prevent 
luxation of the patella and a return to its former position. 

4. Covering the under surface of the patella and the en- 
tire articular surface of the femur with a fascial graft de- 
tached from the trochanteric zone of the fascia lata, without 
rotation of the patella. 

I have had good results with all these methods. The 
rotation, however, is the simplest one and after operation 
gives an additional leverage to the quadriceps tendon. It has 
some disadvantages, as it supports the vitality of the skin flaps. 
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Since adopting this plan, I have encountered cases in which 
so many operations had been performed about the knee-joint 
that even the capsular flap could not be secured in the adjoin- 
ing tissues. Then I resorted to the final or third means for 
securing the interposing flap. After denuding the bone and 
freshening its surfaces, molding them, removing as much bone 
as was necessary of the upper end of the tibia or lower end of 
the femur to completely extend the limb, I took a portion of 
fascia lata and trochanteric bursa with the overlying flap of 
fat, measuring 31% by 5 inches, from the patient’s hip and 
interposed it en masse, in the knee-joint, sutured it first to 
the posterior condyloid portion of the capsule; second, brought 
it clear over the anterior surface of the femur and lower 
surface of the patella; third, accurately sutured it on both 
sides and both ends, so that it covered all of the lower end 
of the femur and prevented bony contact of either the patella 
or tibia with the femur. 

Having made the skin incision as described, exposed the 
joint, made the flaps and separated the patella from its at- 
tachment to the femur, we are now ready to sever whatever 
ankylosis may exist between the femur and the tibia. This 
is also done by means of a carpenter’s or cabinetmaker’s chisel, 
using both grooved and straight, as may be necessary. 

The points to be observed at this stage of the operation 
are: 1. The normal conformation of the articular surface of 
both the tibia and the femur must be reproduced as nearly as 
possible, so that luxation of the joint will be prevented. 2. 
These surfaces must be so fashioned that the leg is strictly 
plumb. 3. Sufficient bony tissue must be removed so that 
the pressure brought to bear on the interposing tissue flap when 
the limb is straight will not be great enough to cause pressure 
necrosis. 

It is not always necessary to change the conformation of 
the articular surface of these bones, because the ankylosis in 
the case may have been limited to a bony union between femur 
and patella. As a rule, however, most of these cases are of 
long standing, and there is always some bony union between 
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all the bones of the joint. A good fit should be secured be- 
tween the intercondyloid notch of the femur and the inter- 
condyloid ridge and tubercle of the tibia, because it is only 
by the accomplishment of this that the femur can be steadied 
and luxation of the tibia prevented. 

It is at this stage of the operation that the interposing flaps 
are placed in position. These flaps are drawn inward, one 
from either side of the joint, over the head of the tibia, and 
are accurately sutured to each other over the intercondyloid 
ridge, a few stitches on the anterior edge securing the flaps 
to the base of the ligamentum patella. The posterior margin 
of each flap is sutured to the posterior wall of the capsule— 
which, it will be remembered, has not been disturbed at any 
stage of the operation. The object in view is to fix these flaps 
permanently on the articular surface of the tibia, so that every 
part of the freshened bony surface is covered by this tissue. 
The suture material used is phosphor-bronze wire for the 
deeper sutures and chromicized catgut for the periarticular 
sutures. 

It is now that the work on the patella is done as described 
above. If the knee has been flexed to a considerable degree 
for a long period of time, it may be necessary to shorten the 
quadriceps tendon. This tendon is vital to the motion of the 
joint. The patella, on the other hand, is of less importance— 
in fact, I have been able to demonstrate time and again that 
it may be removed entirely and yet a splendid result may be 
obtained. 

It is not always necessary to rotate the patella, except when 
ankylosis is apt to recur. As a rule, however, I rotate the 
patella as described above, suture the vastus muscles in place, 
remove the constrictor and close the wound. This closure is 
the same as that described in the operation on the hip. 

As stated, the results in the knee are more difficult to 
secure than in any other joint. This is so because the knee- 
joint must be mechanically perfect and plumb, so that it may 
be freely movable, without causing any pain or discomfort. 

The wound is closed without drain. The skin is freely 
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powdered with bismuth subiodide, a collodion dressing is ap- 
plied, with a 5 per cent. moist phenol gauze over this, and 
then the usual dry dressing. A Buck’s extension with a 12- 
pound weight is attached to the leg and is worn continuously 
to reduce the interarticular pressure, and thus prevent necrosis 
of the flaps, and to maintain the limb in a straight position. 
The limb is placed in a wire cage trough splint. Passive and 
active motion are begun, as after the hip operation. When 
these patients become ambulant, we apply a laced leather 
splint or legging, reaching from the groin to the ankle. This 
splint is patterned after the plaster mold of the leg, so as to 
secure an accurate fit and give the needed support to the knee. 
To favor increased flexion of the limb, the patient bends the 
knee passively and uses a machine to force flexion and ex- 
tension, made by Knoke and Dressler, of Dresden, Germany. 


ANKYLOSIS OF KNEE RESULT OF PHARYNGEAL INFECTION. 


Case V.—Mrs. V.'N., aged 37, was admitted to Mercy Hos- 
pital August 25, 1911. Family history: Mother died of tuber- 
culosis at 45, also two brothers. Father died of paralysis at 73. 
In 1900, the patient had a pelvic abscess which ruptured through 
the rectum. As long as she can remember she has had periton- 
sillar abscesses and sore throat with high temperature nearly 
every year. Has not had an attack the past two years. 

September 1, 1897, she began to have attacks of pharyngitis, 
but does not remember anything about the duration or severity of 
the infection. Had a series of attacks, and with them extreme 
swelling of the right wrist-joint and fingers of the right hand. 
Hand was very painful, swollen and could not be used. Had 
a severe attack of tonsillitis lasting two weeks with peritonsillar 
abscess. Was in bed until November 15, when she had a similar 
attack in the right knee and thinks it was more severe. The con- 
dition of the wrist and fingers improved. With the second at- 
tack, temperature was very high; she was delirious. A history 
of chill is indefinite. She could not move the knee, or bear any 
pressure, even of bedding. 

In January, 1898, she felt somewhat better. The knee-joint 
was painful only on motion and was tender to touch. Swelling 
had disappeared almost entirely. The knee now became stiff and 
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the contraction of the flexors of the thigh began and continued 
until the present time. The leg is flexed at about an acute angle 
(Figs. 26, 27 and 28). 

Examination.—The skiagram showed a bony ankylosis of the 
tibia and femur and of the patella and femur. This ankylosis 
undoubtedly was the result of ‘a metastatic arthritis from her 
pharyngeal infection (Fig. 24). 

Treatment.—A transverse incision was made to expose the 
knee-joint. The patella was chiselled free from the femur and 
dislocated outward, leaving the quadriceps tendon and the tendon 
patella attached. A portion of the vastus externus was detached 
so as to allow the outward luxation of the patella. Two lateral 
interposing flaps were then prepared and the tibia chiselled free 
from the external condyle first and the internal condyle next, 
maintaining the natural conformation of the femoral condyles. 
Five-eighths of an inch of the upper end of the tibia was then 
removed, together with the semilunar cartilages, and the natural 
conformation of the articular surface of the upper end of the 
tibia was then secured with a curved chisel. An intercondyloid 
ridge and spine was maintained in an exaggerated degree. The 
osseous deposits over the articular surfaces of the condyle were 
then removed and a full normal anatomic conformation of the 
femoral condyles was reproduced with a chisel. The lateral flaps 
were interposed across the head of the tibia and sutured to the 
crucial ligaments and posterior portion of the capsule. The limb 
was then straightened out, the patella brought back to the mid- 
line and rotated 180 degrees, so as to place its bursa and fibrous 
capsule in contact with the articular surface of the femur. The 
vastus internus was sutured to the external margin of the rotated 
quadriceps tendon and the vastus externus was sutured to the 
internal margin of the rotated quadriceps tendon. The skin in- 
cision was then closed with horsehair sutures and without drain. 

Result.—Primary union followed. Motion was instituted in 
this case more rapidly than is usually done following arthro- 
plasty, and the result is excellent (Fig. 25). Sixteen months 
after the operation the patient had full extension and complete 
voluntary flexion of the leg (Figs. 29, 30 and 31). 

One year after the operation the patient wrote that she had 
splendid motion in the knee; that she did not limp, could climb 
stairs, and had a strong joint with full voluntary motion. 
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Case V. Skiagram made three months after operation. The leg is straight The 
patella was chiselled free from the femur and turned turtle so as to bring the prepatellar 
bursa next to the femur. The normal conformation of all the bones has been restored, 
together with motion in the joint. 








Fics. 26, 27 and 28.—Case V. Photographs made before operation showing position of leg 
and the very limited range of motion. 
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Case VI. Complete bony ankylosis of right knee of 30 years’ standing, involving all 
the bones of the joint. Leg in acute flexion with curving backward of lower end of femur 


on of nerve vessels, muscles and tendons 





and contra 





Fics. 33 and 34.—Case VI. Skiagram made about three months after operation. The 
leg is straight. The joint anatomy has been restored. The patella was turned turtle. The 
phosphor bronze wire sutures are in the soft parts and in the interposed flaps. The fibula 
is higher than normal because of the bone removed from the upper surface of the tibia. 
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ANKYLOSIS OF KNEE RESULT OF TRAUMA, 


Case VI.—Miss L. P., aged 37, was admitted to Mercy Hos- 
pital November 2, 1911. Family History: Father died of car- 
cinoma of stomach. The patient had had the ordinary diseases 
of childhood with occasional attacks of tonsillitis up to two 
years ago. 

Thirty years ago she fell and struck her right knee against 
fence rail. Thinks she walked home but does not remember 
definitely. Doctor examined the knee at once and gave her some 
liniment to apply. Had no chills or fever and was not in bed. 
Walked to school after that every day, a distance of about one 
mile, but limped and walked on toes and ball of foot because of 
pain when she straightened the limb. Five yeats after the first 
injury she again fell and struck her right knee on the ground. 
She had considerable pain after this and the knee became more 
and more flexed. Shortly afterward she was taken to the hos- 
pital, was anesthetized and leg straightened. A brace was applied 
but caused so much pain that it had to be removed. After this 
the knee began to flex again and continued to do so until it 
reached its present position, sixteen years ago, since which time 
it has remained as it is. Does not remember ever having chills, 
fever, nausea or vomiting. Neither was leg swollen until after 
the second injury and then only slightly. There has been no 
discharge from the knee. Her general health is good. 

Examination.—The knee is firmly fixed at an angle of 60 
degrees. The downward curve in the lower end of the femur is 
very evident on palpation and inspection. The patient wears an 
artificial leg and foot attached to her flexed leg and foot so as 
to be able to walk without crutches. The skiagram shows a 
complete bony ankylosis of the knee with the leg at an acute 
angle with the thigh with a marked bowing of the lower end of 
the femur (Figs. 32, 35 and 36). 

Treatment.—An incision was made over the hamstring 
muscles of the outer and inner sides of the right leg. Both 
hamstrings were split and elongated 3 inches. A transverse in- 
cision was made just below the patella extending down to the 
patellar ligament, retaining most of the fat and fascia with 
the skin-flap. The interposing flap was taken almost entirely 
from the vastus externus muscle and the external portion of the 
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capsule. The patella was chiselled loose from the femur, leaving 
it attached to its ligament and tendon above and below. There 
was a firm bony ankylosis between the femur and the tibia. This 
was chiselled loose and an effort made to straighten the limb. It 
was then noticed that there was a bony protuberance on the inner 
condyloid ridge posteriorly pressing on the vessels. This pro- 
tuberance was chiselled off and then the limb could be straight- 
ened without compressing the popliteal vessels or nerves. These 
structures were exposed clearly to view but not injured during 
the operation. After removing an inch and a half of the tibia 
and one-half inch of the fibula, the limb could be brought 
almost to a straight line or about 160 degrees, this being con- 
sidered a most desirable angle. The normal concavities on the 
upper end of the tibia and the intercondyloid ridge and spine 
were reproduced. The fibula was brought in as part of the 
articular surface. The interposing flap was sutured over the end 
of the tibia. The patella was turned turtle and united by suture 
with the vasti muscles in the usual way. The wound was closed 
without drainage. 

Result.—There was considerable tension on the vessels and 
nerves when the limb was straightened, and we had some appre- 
hension of the maintenance of the circulation. That afternoon 
the foot was warm, but a little cyanotic. There was voluntary 
motion in the extensors and flexors. The following morning the 
foot was completely numb, quite cedematous, and all motion and 
sensation had disappeared. There was no pressure from the cast. 
It was the elongation of the vessels and nerves which had caused 
this cedema and paralysis. Within twenty-four hours the cya- 
nosis had disappeared and in another twenty-four hours the 
cedema and swelling subsided, but sensation and motion were 
still absent. Following this the limb went through a progressive 
but complete healing at the knee, and sensation returned com- 
pletely, motion becoming progressively better. There was a 
small decubitus ulcer on the heel, the result of absence of nerve 
transmission in the leg and failure of the patient to recognize it 
on account of the analgesia. The patient had suffered no pain in 
the heel. On March 9, 1912, the ulcerated surface was freshened, 
leaving a raw surface the size of a dollar. The mucous taken 
from a previous case of perineorrhaphy was implanted in strips 
over this raw surface. Traction sutures were inserted, passing 
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Fics. 40 and 41.—Case VII. Photographs made 14 months after 
operation, showing the degree of extension and flexion. 
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entirely over the wound and the implanted mucosa. The result 
was good. The wound healed over nicely. The patient left the 
hospital on May 2. She had full development of flexor motion 
in the leg muscles and extensor power was returning rapidly. 
The ulcer on the heel had healed almost entirely. There was a 
motion of 20 degrees in the knee-joint, but little power of ex- 
tension, as her quadriceps muscle and tendon had been inactive 
for thirty years. It will require a long time to develop the 
quadriceps muscle (Figs. 33-38). 

Case VII.—Miss L. S., aged 28, admitted to Mercy Hospital 
October II, 1907, because of ankylosis of left knee. Had 
measles in childhood and following this some gastrointestinal 
trouble lasting about a year. Has had several attacks of malarial 
fever, the last about six years ago. Had asthma between 1890 
and 1894. In July, 1903, during menstrual period, was seized 
with a sudden severe pain in lower part of abdomen which re- 
quired a hypodermic of morphine for relief. Flow stopped. At- 
tack lasted a week. No referred pain. Had fever, but does not 
know how much. Pain ceased suddenly on the seventh day, and 
she was free from pain for one day, when she was seized with 
a sudden severe pain in the chest, of a stabbing character, in- 
volving both sides and back; breathing shallow and costal in 
character; no cough; some fever, unable to lie down and sat 
bolstered up in a chair. Morphine used but did not give relief. 
Pain remained in same locality and of same character for seven 
days, when it ceased suddenly. 

In July, 1904, while in bed, she was seized with a severe 
stabbing pain in the left knee, so severe that she screamed in 
agony and was unable to get out of bed or to move left leg, 
which seemed paralyzed from the hip down. Physician said she 
had some fever. Nochillat any time. Character of pain changed 
from stabbing to steady and severe, so that the patient could 
not sleep, except when exhausted. One month after the onset 
of this attack left shoulder, elbow, wrist and fingers became in- 
volved, and she was unable to move left arm voluntarily, but 
could move it with the aid of the other arm. Could not bend 
elbow or wrist. Elbow became swollen to twice normal size. 
Pain in shoulder, wrist, and fingers was intermittent in char- 
acter, but pain in elbow was constant and much more severe. 
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Pain in elbow and swelling disappeared two months after onset. 
Elbow-joint was stiff, but motion was restored little by little by 
passive motion, and in about three weeks was practically normal. 
The pain in the knee remained same in character and severity 
for three months, and disappeared suddenly, leaving the joint 
swollen, stiff and the seat of a marked soreness, which gradually 
grew less pronounced. When patient was free from pain and 
able to get out of bed, November 1, 1904, leg was flexed on 
thigh at an angle of about 80 degrees. Took massage treat- 
ments every day, and six months later began to get a little 
passive motion. Continued the massage for eight months and 
at the end of this time was unable to move left leg voluntarily. 

Examination.—Patient was unable to flex or extend leg, which 
was firmly flexed at an angle of about 80 degrees. The patella 
was fixed, but there did not seem to be any union of femur and 
tibia. We incline to the belief that the patellar fixation was 
fibrous, not bony (Fig. 39). 

Treatment.—On account of the long time that the leg has 
been flexed, it was necessary to do a tenoplasty on the hamstrings 
first, inasmuch as these muscles had contracted considerably. 
First the tendons of the external hamstring and then the internal 
hamstring were divided and elongated about 3% inches by our 
usual splicing operation. The quadriceps tendon was then ex- 
posed by a central longitudinal incision and divided and short- 
ened fully 2% inches with an overlapping suture so as to form 
a flap. The fascia was then closed and the fatty tissues accu- 
rately approximated to prevent adhesions forming either to 
muscles or to skin. A flap of aponeurosis and fat was freed from 
the vastus externus to the outer side of the central portion of the 
quadriceps and swung over into and interposed between the 
under surface of the patella and the head of the femur. The 
patella was found bound down to the femur by firm fibrous adhe- 
sions. This fibrous union was completely divided and then the 
patella was displaced 2% inches upward from the position where 
it had been adherent. The aponeurotic and fatty flap was fixed 
to the outer edges of the tibial margins and to the capsule be- 
hind. A drainage tube was inserted beneath the ligamentum 
patella across the joint. One was inserted along the line of 
division and suture of the external hamstring. There were 
fibrous adhesions between the under surface of the patella and the 
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juncture of the anterior with the transverse portion of the lower 
articular surface of the femur. 

Result—May 23, 1909, patient wrote that since she left Chi- 
cago, fourteen months before, she has had splendid use of the 
limb and could walk without any limp. On or about May 1, 1909, 
she slipped and fell on the injured knee, hurting it severely. 
She was lifted up but could bear no weight on her foot. The 
knee became very much swollen. On May 23, patient reported 
swelling gone but still had a good deal of soreness in the knee. 
This eventually disappeared and when last heard from she was 
improving all the time (Figs. 40 and 41). 


ANKYLOSIS OF KNEE RESULT OF INSECT BITE. 


Case VIII.—Miss L. L., aged 21, was admitted to Mercy 
Hospital December 24, 1908. Her father died of carcinoma of 
stomach; family history was otherwise negative. She had had 
diphtheria, measles, pains in calf of legs and in arms during a 
cold which was called rheumatism. 

In July, 1907, a finger of the right hand was infected while 
picking flowers. She thinks she was poisoned by an insect. The 
evening of the next day the finger was contracted and painful 
and during the night became swollen. She was awakened at 4 
A.M. by severe pain radiating into the hand and forearm. At 9 
A.M. the finger was much swollen. An incision was made and 
pus and dark blood were evacuated. A linseed poultice was then 
applied. At 8 P.M. pain was very severe and extended above the 
elbow. The swelling increased, extending into the shoulder, and 
she had severe pains in muscles in back of neck. She had high 
temperature (how high not stated). On the sixth day she was 
taken to the hospital. She was delirious part of the time. The 
infection extended to the muscles of the neck and lower jaw. 
She developed trismus. This condition continued for nine days, 
when improvement began. Four weeks later while walking she 
had a sudden severe pain in the knee-joint. She went to bed and 
the pain disappeared as suddenly as it came. It returned in the 
evening and the knee began to swell and redden. On the tenth 
day the joint was much swollen and flexed. Under anesthesia, 
the leg was straightened and put in a tin splint. The infection 
in the finger and neck had subsided almost completely. Septem- 
ber 1, the knee was opened under anesthesia. The swelling 
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gradually subsided but the knee could not be flexed because of 
pain. She went home October 1 with a plaster mold extending 
from ankle to hip and the leg straight. Under massage the pain 
gradually disappeared, but the knee was stiff and the leg straight. 
March 1, 1908, adhesions were broken up and extension applied. 
Every third day the knee was bent forcibly without anesthesia. 
She remained in the hospital five weeks, when the knee was 
straight and stiff. The joint gradually flexed again. July 16, 
knee was again bent under anesthesia and that evening she had 
a slight fever and severe local pain. The knee was constantly 
under treatment with frequent attempts made to flex it. Each 
attempt was followed by fever and severe pain. About the middle 
of September the knee became flexed to its present extent and has 
remained so. 

Examuination.—There was bony ankylosis of right knee with 
knee flexed at a bad angle, about 150 degrees with the thigh 
(Fig. 42). 

Treatment.—Typical arthroplasty of the knee was done with 
a splitting operation of the patella. The external half of the 
patella was rotated 180 degrees so as to form the internal half. 
Primary union of the superficial and deep flaps resulted. Passive 
motion was resorted to early. 

Result.—This patient was able to walk and sustain the full 
weight on her limb five weeks and six days after the operation. 
She could flex the limb almost to right angles eight weeks after 
the operation. Since that time she has learned to flex the knee 
to an acute angle with the thigh and to extend it fully and volun- 
tarily. She has no pain whatever on walking and the slight 
limp can scarcely be detected. She has one-third of an inch 
elevation on the heel of her shoe to compensate for the shorten- 
ing. In the skiagram it can be seen that there is a close resem- 
blance to the normal conformation in the operated joint, so that 
it is almost impossible to determine which was the knee operated 
on (Figs. 43 and 44). 

An interposing flap of tissue in this case consisted of fascia 
lata, with a thin layer of muscle removed from the outer sur- 
face of the vastus externus, the base being directed downward 
and slightly anterior. This flap was turned over the outer condyle 
of the femur, drawn through the joint between the femur, patella 
and tibia by means of heavy catgut sutures which had been 
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Fics. 46, 47 and 48.—Case VIII. Photographs made about five months after the 
operation. The patient had a normal range of motion in the joint and was able to walk 
without any assistance. 
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passed through the free edge of the flap, and through the fibrous 
capsule on the inner side of the joint. These sutures were tied 
in the inner incision. 

A similar, though smaller, flap of tissue was dissected from 
the vastus internus and placed between the patella and the femur 
on the inner side. This flap was sutured to the capsule with cat- 
gut. After removing the Esmarch constrictor, all bleeding points 
were secured, and the wound closed with catgut sutures. 

This operation gave splendid results, but it was rather ex- 
tensive and complicated, and I have modified it somewhat in a 
number of points (Figs. 45, 46, 47 and 48). 

Case IX.—Mrs. C., aged 32, came to the hospital on account 
of inability to bend her right knee-joint. 

Present Trouble—On the evening of March 26, 1911, the 
patient attended a dance 8 miles out in the country. The day 
had been an unusually warm one for the season, and the patient 
exchanged her heavy under garments for lighter ones. The ride 
to the dance was warm, but after the dance, about midnight, the 
weather had turned quite cold and she was chilled through and 
through on the way home. The next morning when she awoke 
she felt a sore spot on the outer side of the right knee, and when 
she got up she found the joint a little stiff and sore. She thought 
the proper treatment was to exercise it and proceeded to give it 
a “work out.” Everything went all right. She sat down to 
dinner about 1.30. When she tried to leave the table a half hour 
later the pain in the joint almost caused her to faint. She went 
to bed and applied a hot water bottle. She felt better in the 
evening and about 8 o’clock she came down to tea. Again, when 
she left the table the pain in the joint was intense, and she im- 
mediately returned to bed and remained there a week. The 
doctor gave her liniment, blisters and woollen bandages. The 
knee became red and swollen but she did not know whether the 
disease or treatment caused it. She had no chill at any time, 
unless it was on her way home from the dance, but thinks she 
had a rise of temperature. 

At the end of a week she got up and went out calling. The 
knee was sore and stiff but did not pain. The following morning 
she could not put any weight on it and went back to bed; this 
time to remain six weeks, with the same treatment as before. At 
the end of this time the knee was stiff and swollen but the pain 
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was gone. She got around for several days again, but the knee 
was tender and stiff, so she went to bed again. She kept the leg 
in a flexed position so.long that it took several weeks to get it 
straight. August 1, 1911, she got up but used crutches. Pain 
in knee only when she jarred it. In September she took an 
anzsthetic and had the adhesions in the joint broken up. Re- 
mained in bed ten days. The knee was baked in the oven for 
one hour at 275-300 degrees, after which her doctor tried to bend 
it but got no more motion. Had about 50 degrees motion before 
that. December 15 she had a plaster cast made which she kept 
on three and one-half months. The swelling gradually disap- 
peared. Knee now is only slightly larger than the other. Leg 
is straight. No motion in knee-joint. No pain. No sore throat; 
no history of infection anywhere. 

Examination.—The patient’s right leg was straight and stiff 
without any motion whatever in the knee-joint. There was no 
thickening of the joint and no evidence of atrophy of the quad- 
riceps muscle. The skiagram showed that there was bony union 
between the patella and the femur and between the tibia and the 
femur (Figs. 49 and 50). 

Treatment.—The operation was done nineteen months after 
the onset of the trouble. After the usual preparation of the 
field of operation and with the constrictor placed high up on 
the thigh, two longitudinal incisions were made about 5 inches 
in length, one on either side of the patella, extending from 1 
inch above and to the outer and inner side of the patella respec- 
tively, to two inches below the patella. These incisions extended 
down to the outer fibrous layer of the capsule. The patella was 
then chiselled free from the attachments to the femur by means 
of an ordinary carpenter’s chisel and was retracted to the right 
or to the left, as was necessitated by the further steps of the 
operation. Two pedicled flaps were then dissected up, consisting 
of fat and fascia, the base being directed upward, one on the 
outer and one on the inner aspect of the joint. These flaps were 
then carefully displaced out of the field of operation, because 
they were to be interposed between the tibia and the femur to 
prevent recurrence of the ankylosis. By means of a large curved 
chisel the ankylosis between the tibia and the femur was then 
freed in the line of the joint and the normal conformation of 
articular surface of the tibia was then restored by removing about 
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one-quarter of an inch of the upper end of the tibia. The de- 
pressions for the condyles of the femur and the intercondyloid 
ridge and tubercle were fully restored, so that the leg was per- 
fectly plumb. There was enough space between the tibia and 
femur to insure the vitality of the interposing flaps. The poste- 
rior portion of the capsule of the joint and the posterior crucial 
ligament were preserved so as to prevent the backward luxation 
of the tibia subsequently. The two interposing flaps were then 
drawn into the joint and overlapped, being sutured to the 
posterior capsule and crucial ligament behind and to the 
periosteum of the tibia laterally and in front with fine chromi- 
cized catgut, care being taken to cover every part of the bone 
so that the ankylosis could not recur. A small flap of fascia was 
then dissected up from the vastus externus, base upward, and 
slid under the patella so that the ankylosis between the patella 
and the femur could not recur. This was also sutured in place 
with a few chromicized catgut sutures. The constrictor was 
then taken off, but as is usual in these operations, there is so 
little hemorrhage that practically no ligation of vessels needs to 
be done. If there are any bleeding points they are ligated with 
plain catgut. 

The wound was then closed with deep catgut sutures, the 
skin edges being approximated with horse hair. Bismuth sub- 
iodide and collodion gauze sealed the wound. The dressing con- 
sisted of moist 5 per cent. phenol gauze. The leg was then placed 
in a wire trough and a Buck’s extension with 15 pounds of 
weight attached. It will be noted that the patella was not turned 
turtle in this case as was done in some of the cases. We felt 
that the interposition of the soft tissue flaps between the patella 
and the femur would answer the purpose of preventing the re- 
currence of the ankylosis. The first dressing was made after 
four weeks; the wound had healed by primary union; the 
stitches were removed. The patient had a slight degree of 
voluntary motion in the joint. Passive motion and massage were 
then instituted and the patient was allowed to be up and around 
on crutches after six weeks. The Buck’s extension with weight 
attached was put on every night. The patient left the hospital 
after twelve weeks with good voluntary extension of the leg 
and voluntary flexion to about 45 degrees. Unvoluntary passive 
flexion to right angles was easily accomplished. We have since 
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received word from the patient that her knee is improving every 
day. She has absolutely no pain or discomfort and can bear her 
full weight on the leg and can flex it better than a right angle 
(Figs. 51 and 52). 

Case X.—Miss J. H., aged 15, was admitted to the hospital 
on December 29, 1911, with an ankylosis of the right knee. Pre- 
vious to August, 1908, she was entirely well. At this time (Au- 
gust 3) she had two boils on her right forearm at the elbow. 
These boils discharged pus freely and were slow to heal. At 
noon, August 13, she had a very severe chill and at once went to 
bed. Twenty minutes later she vomited and her temperature rose 
to 103° F. Five hours later the right ankle, which she had 
sprained four months previously, with good recovery following, 
became very painful. In the morning the ankle and leg just 
above it were swollen and slightly red. The pain in the ankle 
subsided after 48 hours. Her temperature in the meantime had 
risen to 106° F., and she was delirious, remaining so for two 
days. Her temperature ranged from 102° to 104° F. Patient 
says that at this time there was an epidemic of furunculosis in 
her neighborhood. 

On the third day following the initial symptoms in the right 
ankle the first phalanx of the third finger of the left hand began 
to pain, the pain being preceded by a chill and followed by ele- 
vation of temperature. The joint quickly became swollen and 
red. On the fifth day the right shoulder became painful and 
slightly swollen. This attack was also preceded by a chill and 
followed by a rise in temperature. 

On the twelfth day the left shoulder was similarly affected, 
and one month later the right knee. 

These multiple foci of infection were lanced as follows: First 
an incision was made half-way between the ankle and the knee, 
over the crest of the tibia. A considerable quantity of pus was 
evacuated. This wound drained for five months. Next the 
finger was incised (a month after the onset) ; pus was evacuated 
and small fragments of bone were removed. This incision closed 
within a week and the joint became ankylosed at once. A week 
later the right shoulder was incised and much pus evacuated. 
This wound drained eight months. Within a week the left 


shoulder was lanced. 
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Fics. 54 and 55.—Case X. Skiagrams made four months after the operation showing full resto- 
ration of the joint cavity and normal conformation of the femur and tibia 
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April 1, 1910, eight months later, both shoulder joints were 
again opened and fragments of bone were removed from each. 
Both wounds discharged pus for seven months and then closed 
permanently. She has never had any trouble in either fingers or 
shoulder since. 

The right knee became involved slowly. There was no chill 
preceding the onset of the trouble. It became slightly swollen 
and was not very much reddened at first. Later it became very 
painful and much swollen. Six weeks after the onset of the 
knee involvement an incision was made just below the patella 
and a large amount of serosanguineous fluid was removed. A 
second incision was made just above the ankle and much pus 
and small fragments of bone were discharged. This wound 
drained for eight months, healed, opened again, healed again, 
continuing in this way at intervals up to the present time. 

A splint was placed on the knee before the ankle was incised 
and left on for four months. The knee was very painful for 
three months and intensely swollen. The swelling slowly sub- 
sided. The cast was removed in January, 1909, and the knee- 
joint was ankylosed. 

Incisions have been made over the right tibia twice and each 
time particles of bone were removed. In October, 1911, one of 
these wounds opened and has been discharging pus ever since. 

Examination (December 29, 1911).—There is a bony ankylo- 
sis of the right knee-joint. The patella is freely movable. There 
is a discharging sinus just below the patella (Fig. 53). 

January 16, 1912. All the sinuses have healed with good 
primary union, except for a small area just below the patella, 
where pus is still being discharged. The patient was advised 
to return home and appear for re-examination in the fall. 

September 4, 1912. Patient returned with the sinus com- 
pletely healed and ready for operation. 

The leg was perfectly straight and stiff. The normal 
anatomy of the joint had been completely destroyed, but the 
patella was freely movable, there being no ankylosis between 
the patella and the femur. The early restoration of motion in 
the knee-joint after an arthroplasty depends on the degree of 
motility of the patella, and inasmuch as the leg must be kept 
quiet for some three or four weeks at least after the operation, 
there is always the possibility of having fibrous adhesions form 
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underneath the patella, which interfere with its mobility. We 
have long recognized this fact and after many experiments have 
finally concluded that in the next suitable case we would inter- 
pose a sheet of paraffin with a melting point of about 123° be- 
tween the patella and the femur. That, of course, prevents the 
formation of adhesions as well as a recurrence of the ankylosis 
and would not interfere with the subsequent clinical course of the 
case. We believe that it will be a material factor in the early 
restoration of motion in the joint and a greater degree of motion 
than has heretofore been the case. 

Treatment.—The operation in this case was done in accord- 
ance with our usual procedure. Two longitudinal incisions were 
made, one on either side of the patella, but, inasmuch as the bony 
union between the tibia and femur extended across the entire 
articular surface, an entire new joint had to be made,—that is, 
both the tibia and the femur had to be restored to their normal 
conformation, which we did by means of the chisels we employ in 
this work. Two lateral flaps of fat and fascia were interposed, 
nothing, of course, being done to the patella. The wound was 
closed with catgut and horse hair and the knee dressed with 
phenol gauze. The leg was placed in a wire cage and a Buck’s 
extension applied with 15 pounds of weight attached. 

The result in this case was an excellent one. Two weeks and 
two days after the operation the patient had about 5 degrees of 
motion in the joint. Four weeks after the operation, when the 
stitches had been removed and healing of the skin wound was 
complete, the patient walked on crutches and could voluntarily 
extend the leg and flex the joint to about ten degrees. The sub- 
sequent course was eminently satisfactory and uneventful. When 
the patient left the hospital, about four months after the opera- 
tion, she could flex her leg voluntarily to right angles and was 
walking without any support whatever (Figs. 54 and 55). 


SHOULDER.—The technic described in my article in 1902 
has not been changed. We have not yet had an opportunity 
to perform a typical arthroplasty on the shoulder. In one 
case a partial arthroplasty was done with a fairly good result. 
In the operation as worked out on the cadaver, the skin and 
deltoid are split and its fascia is separated along its anterior 
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margin for a distance of 4 inches, and elevated so as to ex- 
pose the coracoid process with the attached heads of the biceps 
and coracobrachialis is divided about 34 inch from the tip and 
displaced outward. A curved chisel is then used to separate 
the bony union between the glenoid and the head of the hu- 
merus, and an additional excavation on the surface of the glenoid 
is made. An incision is then made at right angles to the original 
incision across the chest, over the middle of the pectoralis 
major muscle; a flap of fat, aponeurosis and pectoralis major 
muscle is then made, 4% inches long and 3% inches wide, 
with its pedicle left attached to the humerus. It is swung up- 
ward and interposed between the head of the humerus and 
glenoid, completely covering the bony surfaces. In lieu of 
this simple procedure, the following may be adopted, as de- 
scribed by Coville: He made a 4-inch incision, starting below 
the clavicle and passing external to the coracoid process, down 
along the arm, following the fibres of the deltoid muscle. This 
muscle is incised just outside of the deltopectoral groove, when 
the shoulder joint will be found to be exposed freely. Coville 
then extracted the head of the humerus and divided it from 
the remainder of the bone, at the level of the anatomic neck. 
The long strip of deltoid muscle was cut transversely, the 
superior portion being left adherent. A piece 4 inches wide 
was taken from the transverse section and interposed between 
the head of the bone and the glenoid cavity. 

Coville perforated the capsule with a probe so as to pre- 
vent wounding the musculospiral nerve, and made a counter- 
incision at the same level, passing a thread through the open- 
ing. This thread surrounded the extremity of the muscular 
strip in the form of a loop, and by tightening this loop the 
strip of muscle is applied to the articular cavity. 

Besides using a muscle-flap in the manner described above, 
one may substitute and use as an interposing flap the anterior 
portion of the deltoid, inserting it anterior to the coraco- 
brachialis and short head of the biceps. The result in Coville’s 
case was an excellent one. Three days after the operation 
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passive motion was instituted and eventually the patient, a 
woman, was able to sew, although abduction was limited. 

THE Evsow-Jornt.—After the usual preparation of the 
field of operation, an Esmarch constrictor is applied high up 
on the arm. Formerly I made a vertical incision on the poste- 
rior surface of the arm, directly over the olecranon. I have 
since abandoned that procedure because of the fact that the 
contraction of the scar often interfered with free motion in 
the joint. I now make two lateral incisions, one on either 
side of the olecranon—although only one such incision may 
be necessary, depending on whether or not it is possible to 
work freely through an external incision without injuring the 
ulnar nerve. 

If there is any danger of inflicting injury on this nerve, 
the second or internal lateral incision should be made. I 
always insist on finding the nerve, freeing it from adhesions, 
and retracting it out of the field of operation. 

The length of this lateral incision will depend on how 
much of an area one wishes to expose. As a rule, an incision 
about 6 inches in length is sufficient, although there is no 
reason why it should not be made longer if necessary. The 
incisions are made about one-half inch to either side of the ole- 
cranon, and extend through the skin and superficial fascia. 
The edges of the wound are then retracted widely so as to give 
easy access to the joint. 

The interposing flap in these cases is taken from the apon- 
eurosis of the supinator longus and from the fascia and fat 
on the inner side of the joint. The bases of these flaps are 
directed upward. The flaps are made sufficiently wide so as 
to cover the freshened surfaces of bone, and long enough so 
as to reach across from one side of the joint to the other. 

The ankylosis in the case of the elbow usually exists be- 
tween the olecranon process of the ulna and the humerus. 
This is carefully divided by means of a curved chisel, twisted 
laterally, until free mobility of the joint is secured. In our 
earlier work I thought it advisable to separate the olecranon 
with its muscle attachment and retract it upward so as to ex- 
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pose the interior of the joint. I no longer find this to be neces- 
sary, except in unusual cases. 

Sometimes there is a bony ankylosis between the head of 
the radius and the lesser sigmoid cavity. When this exists 
it also is chiselled free, all exostoses are cut away and abso- 
lute freedom of motion is secured. If necessary, the ole- 
cranon fossa may be deepened, so that the extension of the 
arm may be complete. Ample bone should be removed from 
the humerus and radius to permit of free flexion and extension 
without force, and the anterior capsule of the joint fully and 
completely divided. 

Having secured the desired mobility of the joint and hav- 
ing freshened all bony surfaces, the next step in the operation 
is to place and secure the interposing flaps. These flaps are 
drawn into the joint and secured on all sides with fine chromi- 
cized catgut sutures. The ulnar nerve which was exposed at 
the commencement of the operation, so as to protect it from 
injury, is now replaced in its groove and surrounded by fat. 
‘The remainder of the operation consists of the steps already 
described, such as closing the wound and applying the powder 
and dressings. 

The elbow is immobilized at a right angle, and a posterior 
and lateral three-fifths plaster-of-Paris cast applied. At the 
end of from five to seven days the cast is taken off twice a 
day and passive motion is instituted. At the end of ten days 
the cast can be removed permanently and the arm carried in a 
sling. The patient is encouraged to make active and passive 
motion, and, if necessary, is ordered to carry sand-bags or 
other weights for the purpose of securing as much extension 
of the arm as is possible. Massage may now be of service in 
increasing the function of the joint, or gas may be given to 
force the extension and flexion as early as the third week. 
Care must be taken not to fracture the olecranon. It should 
never be severely painful or prolonged. 

The following cases are illustrative of arthroplasties done 
on the elbow joint: 
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ANKYLOSIS OF ELBOW FOLLOWING INTRANASAL OPERATION. 


CasE XI.—Miss L. H. S., aged 29, was admitted to Mercy 
Hospital November 27, 1908. Family history was negative. 
She had had bilious attacks, occasional attacks of indigestion and 
chills and fever during childhood. In the fall of 1905 she had 
a nervous breakdown and was sent west to recuperate. This 
attack she says had been coming on gradually, but was precipi- 
tated rather suddenly by an intranasal operation consisting, she 
thinks, of the removal of bone. 

Present Trouble—In March, 1906, she suddenly developed 
high temperature and had a sharp pain in left arm which kept 
her from sleeping. A physician was sent for at once and diag- 
nosed the case as one of articular rheumatism. She was sent to 
the hospital two days later and an incision was made on the back 
of the arm just below the elbow on the tenth day. Serum only 
was evacuated. In about ten days the bone was scraped and 
the wound was kept open with drainage for six weeks, during 
which time it continued to discharge serum. That condition 
continued from March until June, during which time she was in 
bed, and when she recovered, her arm was absolutely rigid and 
slightly bent. After about a year, an attempt was made to flex 
the arm under anesthesia, and after that she could use the fingers 
and wrist, but the elbow remained stiff. 

Examination.—There existed a bony ankylosis of the ulna 
and humerus and of the radius and humerus (Figs. 56 and 57). 

Treatment.—First operation was done in November, 1908. A 
typical arthroplasty of the elbow was done, dividing the ole- 
cranon from the shaft. A long fascial flap was taken from both 
of the triceps muscles and inserted between the ends of the bone. 
Then the olecranon was wired back in place with phosphor- 
bronze wire. Passive motion was instituted at the end of two 
weeks. It stretched the wire and permitted separation of the 
approximated surfaces of the olecranon. This allowed the acute 
angulation of the olecranon to the ulna, and made a cup-shaped 
olecranon fossa. The tip of the olecranon and coronoid limited 
motion (Figs. 58 and 59). There was no return of the bony 
ankylosis. At the second operation, May, 1909, the tip of the 
olecranon was removed and also the tip of the coronoid process, 
so as to make the normal curve and adjustment to the trochlea. 
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Fics. 60, 61 and 62.—Case XI, Skiagrams made after the second operation, showing 
that the olecranon has become firmly united with the ulna and that normal motion has been 


restored to the joint 
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Case XII. Skiagram made about a month after the operation. The joint cavity has been 
restored, together with motion in the joint. 
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Primary union occurred. Since that time she has been able to 
flex and extend her arm fully and painlessly. She does not know, 
except from a very slight limitation of pronation and supination, 
that she has ever had any trouble in the elbow (Figs. 60-64). 

Result.—It is a perfect functional result. It is now four years 
since the operation, and the only evidence of the disturbance in 
the elbow is that she cannot fully extend the arm voluntarily. 
There is lacking about five degrees of full extension, but she 
says that improvement is still taking place. Motion in the elbow 
is otherwise full and free. 


ANKYLOSIS OF ELBOW FOLLOWING TRAUMA, 


Case XII.—F. M., male, aged 58, entered hospital November 
I2, 1911, because of inabality to use his left elbow. He had a 
Neisserian infection 40 years ago. Was well in one week. De- 
nies chancres. No history of secondaries. 

Present Trouble—-On December 28, 1908, he fell from a 
load of hay, striking on his left side and point of left elbow. 
Three ribs were broken and the skin was broken on point of left 
elbow. Also thinks tip of olecranon was broken off. He was 
given immediate attention by a physician. 

Four days after his accident his left elbow and forearm be- 
gan to pain and became swollen. This swelling and pain in- 
creased so that in from about five to ten days his elbow and 
forearm were swollen to three or four times their natural size 
and were of a bluish color. The pain at this time was so severe 
that he became delirious, and he remained in bed with high fever 
and delirium until February 1, 1909. On that date he was anes- 
thetized and the elbow was opened up and a tube drain inserted. 
After this the forearm was incised at several places and pus 
evacuated. Thinks drain remained in about three weeks. 

He remained in bed until sometime in May, 1909, when the 
swelling of arm had subsided and he felt well, but his left elbow 
and wrist were stiff. In June, 1909, he was anesthetized again 
and the elbow was flexed forcibly. After this he was given pas- 
sive motion but every second day. This was extremely painful 
and finally was abandoned. The elbow again became stiff and 
it has remained so to the present time (Fig. 68). 

For the past two years his general health has been good. 
He has had no pain or swelling in the left elbow or wrist. 
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Examination.—The elbow and wrist joints are ankylosed and 
fixed. The arm is flexed at an obtuse angle. There is a con- 
siderable degree of atrophy of all the muscles of the arm and 
forearm, especially of his biceps. The skiagram shows firm 
bony union between the humerus and ulna and humerus and head 
of radius (Figs. 65 and 66). 

Operation (November 18, 1911).—Longitudinal incision over 
internal condyle; ulnar nerve exposed and dissected out of its 
groove. The nerve responded to faradic stimulation both above 
and below elbow joint. Similar incision over external condyle 
through skin and subcutaneous tissue. Interposing flap dissected 
from fascia of supinator longus muscle. Division of tissues be- 
tween external condyle and olecranon process. Supinator longus 
split and head of radius and coronoid process exposed. The 
bony ankylosis of olecranon to internal condyle and head of 
radius to external condyle was chiselled loose. Part of the ole- 
cranon surface of the ulna, head of radius, coronoid process and 
part of the external and internal condyles of humerus were 
chiselled off and surfaces rounded off to resemble the normal 
conformation of the joint. 

A flap of fat and fascia was dissected off muscles on inner side 
of elbow and drawn under ulnar nerve into the joint and through 
to its outer side and sutured in position so as to cover all bony 
surfaces of joint and prevent recurrence of the ankylosis. 

The flap of fat and fascia from supinator longus was drawn 
into the joint from the outside and sutured into position, thus 
making a double interposing flap between the two joint sur- 
faces. A fascial flap was dissected free from the inner side of 
the triceps tendon and pulled through and sutured to its outer 
side to prevent fixation of this tendon. The ulnar nerve was not 
reintroduced into its groove, fearing it would be injured by the 
formation of cicatricial tissue. It was left outside of the internal 
condyle and skin was closed over it. Both incisions were closed 
with horse hair, without drain. The usual dressing was applied. 

The subsequent course of the case was uneventful. The 
wounds healed by primary union. The stitches were removed on 
the fifteenth day. Passive motion was instituted at once and then 
the patient was encouraged to use his arm. He rapidly regained 
motion in the joint, and when he left the hospital after eight 
weeks he had a great range of motion. He could flex his arm 
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to less than a right angle and extend it to an angle of about 165 
degrees. When last heard from, about a year after the opera- 
tion, he had a range of motion of nearly 120 degrees (Figs. 67, 
69 and 70). 


ANKYLOSIS OF ELBOW FOLLOWING TRAUMA, 


Case XIII.—Miss S., aged 35 years, came to the hospital on 
account of bony ankylosis of right elbow joint. End of June, 
1909, she slipped and fell, striking the floor on her right elbow. 
Her elbow pained her considerably and she supported her fore- 
arm with the other hand. The next day the elbow was swollen 
and painful and she consulted a doctor. A skiagram was taken 
and one of the bones entering into the formation of the elbow- 
joint (she does not know which one) was found to have been 
broken. Arm was put up in a sling flexed to a right angle and 
midway between pronation and supination. It was removed from 
the sling daily and the doctor flexed and extended it. This 
caused the patient great pain. 

After seven weeks of this treatment patient was unable to 
use forearm. She does not remember if she could use her fingers. 
She was operated on August 17, 1909, and an arthroplasty at- 
tempted. Patient does not know what was done; no cast was 
put on; when stitches were removed a week later there was fair 
movement in the joint but it was painful. A few days later pus 
discharged, and an additional opening had to be made on the 
outer side of the elbow. Shortly afterward a small rubber drain- 
age tube was inserted and the joint was irrigated daily with 
H,O,. The pus discharge lasted about six weeks, but it took 
eight or nine months for the wounds to be completely healed. 
At the end of this time there was no motion whatever in the 
joint. During the stage of active infection her arm and forearm 
were powerless; the muscles had wasted and it was proposed 
that an amputation be done. Patient declined the operation. 

Three months after leaving hospital she fell down stairs and 
injured the same forearm. Her doctor told her that one of the 
bones was fractured about its middle. Patient was anesthetized 
and an attempt made to move the joint as well as to set the 
fracture. A plaster-of-Paris cast was put on and left on for two 
months, but there was no movement in elbow. The elbow now is 
ankylosed, flexed to a right angle, and the forearm is midway be- 
tween pronation and supination (Figs. 71 and 75). 
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Examination.—There was entire lack of motion. The elbow 
was large and the skiagram showed that this was caused by the 
production in excess of callus, the result of the previous frac- 
tures. There was firm bony union between ulna and humerus 
and radius and humerus. The radius had been fractured about 
two inches below the joint and union had taken place with a 
considerable overlapping of the fragments. There was no evi- 
dence of fracture of the shaft of the ulna. The olecranon process 
was very thick, as was also the lower end of the humerus due to 
exostoses (Figs. 71 and 72). 

Operation (September 30, 1912).—Two longitudinal incisions 
were made on the posterior aspect of the arm, one to the outer 
and the other to the inner side of the olecranon. The ulnar nerve 
was isolated, freed from its bed and carefully retracted to one 
side. The joint was then exposed. The normal anatomy of the 
joint was completely destroyed. The radius was exposed and the 
head and neck of the bone down to the orbicular ligament were 
removed with bone-cutting forceps. The ulna was chiselled free 
from the humerus at the line of bony union. The coronoid 
process and tip of the olecranon were chiselled off and about one- 
fourth of an inch of both condyles of the humerus was removed 
with a curved chisel. The olecranon fossa was deepened. It was 
then possible to fully extend and flex the forearm, all excessive 
newly formed bone having been removed with periosteum and 
enough space provided between the humerus and ulna for the 
two interposing flaps which were dissected free from the outer 
and inner aspects of the forearm in the usual manner. These 
flaps were drawn into the joint so as to cover the whole articu- 
lating surfaces of the humerus and sutured in place with chromi- 
cized catgut. These flaps overlapped in the middle. The inner 
flap was placed under the ulnar nerve. The incisions were closed 
with plain catgut in the deeper layers and horse hair approxi- 
mated the skin edges. Bismuth subiodide and collodion gauze 
sealed the wound. A 5 per cent. moist phenol gauze, covered by 
rubber tissue and a sterile roller bandage, completed the dressing. 
A plaster-of-Paris cast was applied with the arm flexed at an 
angle of 45 degrees. This cast was cut as soon as the plaster 
had set, in accordance with our usual custom. 

The first dressing was made after two weeks. Primary wound 
healing. Stitches removed. Passive motion instituted. 
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The subsequent progress of the case was a very satisfactory 
one. When the patient left the hospital, after ten weeks, she 
was able to extend the arm voluntarily to within five degrees of 
full extension and to flex to an acute angle with the humerus 
angle. She has reported since that motion was improving 
steadily and that she has not had any pain in the joint (Figs. 73, 
74, 76 and 77). 


Wrist.—In the case of wrist-joint ankylosis, which exists 
between the radius and the semilunar and scaphoid bones of 
the carpus, a straight incision is made over the posterior sur- 
face of the head of the radius, extending from an inch to an 
inch and a half above and below. The length of the incision 
will depend on the ease with which the seat of the ankylosis 
may be brought into view. This primary incision extends 
through the skin and superficial fascia, as is usual in these 
arthroplasty operations. The flap is taken from the deep 
fascia and the joint capsule. It is U-shaped, with the base 
directed upward, and after the ankylosis has been freed by 
means of the chisel, and the natural conformation of the parts 
has been restored, this flap is pushed down between the carpal 
bones and the head of the radius, after one has satisfied him- 
self that the motion in the joint has been restored. 

As a rule, it is not necessary to expose the anterior sur- 
face of the joint for the purpose of suturing the flap in place, 
but if this cannot be accomplished satisfactorily, the anterior 
incision should be made. When only the posterior incision is 
made, the flap is tucked down to the depth of the wound and 
is sutured with phosphor-bronze wire to the posterior surface 
of the anterior capsule of the joint, and laterally to the perios- 
teum of the bone. The capsule of the joint is then closed in 
the usual manner and likewise the external incision. Sufficient 
of the radius must be removed to admit of perfect flexion and 
extension. 

The bismuth subiodide powder and a collodion dressing 
are then applied, and over this a moist 5 per cent. phenol 
gauze dressing is placed, and outside of this the dry dressing. 
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The application of a three-fifths dorsal plaster cast, extending 
to the tip of the fingers, completes the operation. 

The cast is removed temporarily in from five to seven days, 
and passive motion of the joint is instituted. After the lapse 
of ten or twelve days the cast may be left off, so that the 
patient can follow the usual instructions with reference to the 
use of this joint. 

The following case is illustrative of this operation. 


ANKYLOSIS OF WRIST. 


Case XIV.—Mrs. R. C. B., aged 48, was admitted September 
29, 1911. Family history was negative. She had had mumps 
eight years ago and pneumonia when a child. 

In July, 1910, she felt indisposed during the day, and at night 
had a slight chill, accompanied by vomiting and fever. The next 
morning she felt stiff and sore and remained in bed. She had no 
definite pain. That evening her joints began to swell, the left 
elbow, wrist and phalanges; then right wrist and phalanges. 
They were red, tender, and painful. The next day the right ankle, 
then the left, both knees and right shoulder gave trouble. The 
left shoulder and elbow were not affected. She was in bed for 
two months with high temperature, and was unable to move. 
Resolution followed in all the joints except the right shoulder, 
wrist and fingers of the right hand. The right forearm and 
shoulder were put in a cast for a month. The fingers and wrist 
were much swollen and cedematous for seven months. The 
shoulder became stiff. The adhesions were broken up under an- 
zsthesia, and there has been no further trouble in that joint. 
The fingers and wrist became stiff after seven months and have 
remained so (Fig. 79). 

Examination.—There was ankylosis between the radius and 
scaphoid bone. Blocking of the latter prevents flexion. The 
semilunar appeared to be free (Fig. 78). 

Treatment.—An incision was made over the end of the radius 
on the back of the arm and a flap of superficial fascia and fat 
was elevated. The union between the radius and scaphoid was 
exposed, separated with a chisel and one-third of an inch of bone 
removed. The fascial flap was interposed between the radius and 
the scaphoid in such a way as to produce a complete separation. 


FIG. 79. 





Case XIV. Photograph made before operation 
Case XIV. Ankylosis of wrist-joint in- showing position of the wrist and fingers with ina- 
volving the radius and scaphoid. bility to flex the fingers on the palm. 
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Fics. 80 and 81.—Case XIV. Photographs made several months after the operation show- 
ing the degree of flexion and extension the patient had at that time. 
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It was fixed by suturing the base of the flap across the line to the 
upper surface of the fibrous capsular attachment of the scaphoid. 
Primary union resulted. There was considerable pain when 
motion was attempted. After the stitches were removed motion 
gradually increased and there was no return of the ankylosis, 
although motion was limited (Figs. 80 and 81). 


I wish again to emphasize at this juncture the value of the 
trochanteric fascia as an interposing flap, in the performance 
of an arthroplasty on any joint. I have shown in my work, 
and it has also been shown by others, that the transplantation 
of free flaps of fascia is not only possible, but productive of 
the very best results. I favor the trochanteric fascia, or what 
I have referred to several times as the fascia lata, with the tro- 
chanteric bursa. It serves a most useful purpose when it is 
impossible to secure efficient tissue elsewhere in the vicinity 
of the joint, to supply as an interposing flap, and if this is 
borne in mind the arthroplasty cannot fail to be entirely satis- 
factory. Ankylosis will not recur if sufficient tissue is inter- 
posed between the ends of the bones; and if this cannot be 
obtained from the adjoining tissues, it may be taken from else- 
where, and especially from the fascia lata. 

These autogenous flaps are applicable not only in the case 
of very thin patients who possess little subcutaneous fat, but 
also in that large class of cases where previous disease, infec- 
tion and drainage have left practically no free tissue in the 
vicinity of the joint to be operated. 

This is especially true of ankylosis following tuberculosis 
of the hip, knee and ankle, complicated with mixed infections. 

TEMPOROMAXILLARY JOINT.—This is often a very difficult 
joint to free, as a flap is not easy to secure and the ankylosis 
may be both articular and exarticular combined, or the degree 
of bony fixation may extend forward from the joint and in- 
clude the zygoma and coronoid process. The incision should 
be just above the zygoma and down to the fascia but not 
include it. 

By making an anteroposterior, bow-shaped bone division, 
with the convexity downward on one side, at the point where 
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the neck begins to spread out into the broad angle, and a trans- 
verse bow-shaped division of the other side, with the convexity 
directed downward, the articulations are prevented from be- 
coming displaced laterally subsequently, and no risk is run 
in dividing the bone or of injuring (a) the facial nerve or 
(b) the temporal bone. The incision should be made from 
the posterior margin of the ascending ramus, displacing the 
facial nerve and parotid gland. The incision may be a straight 
one, two inches in length, extending from the lower margin of 
the zygoma up into the hair. It is made just in front of the 
ear. In cases of ankylosis existing from infancy or early 
childhood, with aplasia of the mandible, this incision is par- 
ticularly applicable. 

In 1898 I operated in a case of this kind in Mercy Hos- 
pital, and found the technic exceedingly trying. The patient 
was a young man about 24 years of age, in whose case the 
ankylosis had resulted from a fall on the chin when he was 
three years old. There was considerable aplasia of the bone. 

Since then I have had two cases of ankylosis of the jaw. 
In one case the ankylosis on the left side was purely fibrous 
(Case 15) and due to muscular contraction. On the right 
side, however, the ankylosis was bony, extending clear across 
the temporomandibular articulation and involving the coronoid 
process of the inferior maxilla and zygoma. In this case the 
vertical incision was made just in front of the ear, beginning 
in the hair-line and extending down to the lower border of the 
zygoma. This gave a very good exposure of the joint. 


BONY ANKYLOSIS OF RIGHT TEMPOROMAXILLARY JOINT AND 
FIBROUS FIXATION OF LEFT. 

CasE XV.—F. D., aged 15, came to the hospital on account 
of fixation and deformity of lower jaw. 

When six months old a swelling developed rather suddenly 
in front of the left tragus. A few days afterward pus discharged 
from the left external meatus for four or five days and the 
swelling in front of the ear disappeared. There was no swelling 
over the mastoid then or since, and he has had no further trouble 
from that ear. 

From what his parents told him, he had no throat or skin 
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Case XV. Skiagram showing the left temporomandibular joint, in which there was a 
fibrous fixation 
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Case XV. Skiagram of the right temporomandibular joint in which there was a complete 
bony ankylosis extending clear across the joint. 
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_ Fics. 84 and 85.—Case XV. Photographs taken before the operation, showing the 
position of the jaw and the extent to which the patient could open his mouth. The jaw 
was absolutely fixed and the patient could only retract his lips. 
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Case XV. Photographs made about a month after the operation, when the patient 
was able to open his mouth easily for an inch. He has since then succeeded in opening it 
so far that he can place an apple between the teeth. 
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affection at the time, and there was no noticeable deformity of 
his mandible then, and it was not until twelve months after his 
ear trouble began that they found that his lower jaw was fixed 
and immovable. Since then he has been unable to open his mouth. 

His lower jaw is deformed. The normal angle of the jaw 
is absent and the symphysis menti is narrow, pointed, and drawn 
a little to the right of the median line. The molar teeth oppose 
each other on both sides, but his upper front teeth project beyond 
the lower teeth about one-half inch. The skin for a thumb’s 
breadth to the left of the symphysis menti is contracted. This 
contraction extends into the tissue of the neck. The lower jaw 
is pressed firmly against the upper and he is unable to move jaw 
either way more than one-sixteenth of an inch (Figs. 84 and 85). 

There are no enlarged glands palpable in the neck; no dis- 
charge from either ear and no signs of old or recent mastoid 
trouble. 

Examination.—The physical findings were those mentioned 
above. The skiagrams showed an ankylosis, probably fibrous, of 
the left temporomandibular joint and bony ankylosis of right 
(Figs. 82 and 83). 

Operation (September 7, 1912).—Vertical incision on left 
side about one-half inch anterior to tragus, extending up into 
hair and down to long border of zygoma, avoiding temporal 
artery and facial nerve. Zygoma cut with bone-cutting for- 
ceps and turned forward out of field. Temporal muscle was 
detached from coronoid process. No bony ankylosis of joint 
but contraction of capsule which was completely divided. An 
incision was then made under angle of jaw and internal ptery- 
goid and masseter muscles were freed. Mouth could not be 
opened after all this had been done. Zygomatic process reat- 
tached by wire suture. Skin edges approximated with horse 
hair. A similar vertical incision was then made over temporo- 
mandibular articulation on right side, zygoma cut and retracted 
forward. Bony union of temporomandibular joint out to tu- 
bercle on zygoma; also bony union between tip of coronoid 
process and base of skull. The neck of the mandible was cut 
through with chisel and burr; coronoid process removed. When 
this was done mouth could be opened easily. A flap from the 
temporal fascia was then interposed between the divided ends of 
the bone and fixed there by two sutures; wound closed with 
horse hair. Twenty-four hours after operation he could open 
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his mouth far enough to put in two fingers. Stitches removed 
sixth day. Primary union; could open mouth freely. By means 
of a wooden wedge, which he shoved between his teeth, the boy 
quickly increased the range of motion, and when he left the 
hospital at the end of four weeks he could open his mouth vol- 
untarily one inch (Fig. 86). 

The interesting feature in this case was the fact that the 
clinical history pointed solely to the left side as the one involved 
in the original infection which led to the ankylosis. The right 
side apparently was not involved at any time. If the mouth 
could have been opened after the muscles and fibrous tissue on 
the left side were divided, we would not have operated on the 
right side at all, but when this was not possible we were convinced 
that there was something radically wrong on the right side, 
which proved to be the case. There was a complete bony ankylo- 
sis extending all the way across from condyle to coronoid 
process. The ankylosis was freed in the normal line of the joint 
by means of a small curved chisel and then we interposed a flap 
taken from the fascia of the temporal muscle, base downward. 
The tip of the flap was passed into and through the joint and 
sutured to the temporal fascia. The result was an excellent 
one, as may be seen by consulting the history of this case (see 
illustrations). This operation will not suffice for periarticular 
maxillary cicatricial fixation. That subject will be discussed in 
another article. 


ANKYLOSIS OF TOE. 


Case XVI.—Miss M. C., aged 24, was admitted to Mercy 
Hospital February, 1912, because of trouble with her toe. 
Had measles, whooping-cough and mumps when a child; 
smallpox ten years ago; typhoid six years ago, and a 
second attack four years ago. Appendectomy three and one- 
half years ago. Six years ago small toe on left foot was re- 
moved because of an infection. Leucorrhcea for past four years. 
When five years old a nodular growth, which she thinks was 
bony, was removed from the under surface of the first meta- 
tarsal bone of left foot. For a long time after the operation the 
joints of that toe were painful and swollen, and the toe has been 
thick and nodular in places ever since. Three years ago pus was 
evacuated from the dorsum of this toe. This procedure was re- 
peated two years ago. The toe has never been injured. 
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Examination.—Great toe of left foot was found enlarged to 
twice its normal size. Phalangeal and metatarso-phalangeal joints 
ankylosed. Slight tenderness over all joints. 

Treatment.—Incision made on dorsum of great toe and firm 
osseous union of metatarso-phalangeal joint found. Bone was 
cut through at site of ankylosis with chisel and a section removed, 
so as to permit of the interposition of a flap of soft tissue which 
would prevent the recurrence of the ankylosis. Flap of fat and 
fascia was dissected loose from the inner side of the foot, base 
upward, and placed between the bone fragments, being held in 
place by a few phospho-bronze wire sutures. The metatarsal 
bone of the fifth toe was also exposed by an incision over the 
dorsum of the toe, and a dense mass of fibrous tissue was re- 
moved. Catgut was used to close the deeper layers of the wound, 
and horse hair closed the skin incision. The wound was dusted 
with subiodide of bismuth and sealed with collodion gauze. A 
5 per cent. phenol gauze dressing was applied. Stitches were 
removed on the tenth day. Primary union. When the patient 
left the hospital on the eighteenth day, she had fairly good 
motion in the joint. 


PROGNOSIS OF ARTHROPLASTY. 


1. Perfectly movable, normally functionating joints with 
sliding and rotary motion of the normal type, can be and 
have been reproduced. 

2. A new synovialoid membrane is produced with fluid 
not synovial, but resembling synovial fluid, and lining cells 
identical with those lining the hygromata, and closely re- 
sembling the endothelial cells of normal synovial membrane. 

3. These joints support full weight and traction. 

4. They are painless once the process of repair is com- 
plete. 

5. They are not subject to the hematogenous metastatic 
arthritides of normal joints. 

6. A fibrocartilage-like structure develops on the end 
of the bone, and the latitude of motion increases with time 
up to the full anatomic limitations in the uncomplicated cases. 
The production of new joints is not difficult technically, nor 
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is it associated with great danger to life. The many details in 
the interposition of the flaps are essential, and must be sys- 
tematically carried out to achieve the best results. Asepsis is 
essential though not absolutely necessary. 

The results we have obtained from this work have been 
most gratifying, not only to us but to the patients, and it is 
the patient who must be considered. One patient, a case of 
aseptic ankylosis of the elbow, was not benefited primarily. 
The woman was exceedingly nervous and under no circum- 
stances would she permit of passive motion, nor would she 
attempt any active motion. The ankylosis recurred and the 
elbow is as motionless now as it was before the arthroplasty 
was done. Elbow arthroplasties have been usually success- 
ful, so that it may safely be said that the failure in this case 
was due to the patient’s unwillingness to cooperate and not to 
the operation. 

Another patient, a case of ankylosis of the knee, in which 
we were called on to do an operation after she had been 
operated on for a suppurating joint and ankylosis resulted, did 
fairly well while at the hospital. The patient was a very in- 
tractable neurotic young girl, and while we secured motion of 
about 45 degrees for her before she left the hospital, she did 
not carry out our instructions after she left the hospital. The 
result was that she returned about a year later with a recur- 
rence of the ankylosis. The knee was flexed about 30 de- 
grees, but the leg was plumb, whereas when she came to us the 
leg from the knee on down was abducted in addition to the 
great flexion at the knee. No further effort to relieve the 
ankylosis was undertaken in this case. 

One patient who had a double ankylosis of the hips died, 
as mentioned above. 

In a few cases of arthroplasty on the knee-joint, the tip 
of the skin flap necrosed, so that passive motion could not be 
instituted as early as was usually done. The restoration of 
motion in these cases was delayed, and it is possible that 
motion may not be as free or complete as in those cases in 
which flap necrosis did not occur. This accident will not 
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occur again, since we no longer use the curvilinear incision. 
The accident is, however, a very rare occurrence. 

We have devoted much time and attention to the pro- 
phylaxis of ankylosis. We believe that the great majority of 
cases of ankylosis, the result of a metastatic arthritis (“ in- 
flammatory rheumatism ” which is initiated with a chill) are 
avoidable. We are absolutely convinced that the contortion 
deformities following metastatic arthritis are avoidable. The 
acute arthritides, and especially those that have an initial 
chill, are surgical lesions from the very first day. The initial 
chill is a warning that ankylosis probably will occur, and 
therefore the limb must be kept in a good position from the 
very beginning and the interarticular pressure produced by 
involuntary muscle contraction must be overcome. This is 
best accomplished by some type of Buck’s extension. This 
not only prevents the deformity, but greatly alleviates the 
suffering of the patient, and usually, we believe, prevents the 
occurrence of the ankylosis. The plaster cast in ACUTE IN- 
FECTIONS always favors ankylosis and should never be used. 
In tuberculosis it favors repair and therefore lessens the like- 
lihood of ankylosis. Extension of SUFFICIENT weight to over- 
come the muscular contraction is the ideal means of prevent- 
ing deformity and avoiding ankylosis. 

Our final conclusion with regard to arthroplasty is, that 
where the technic of the operation is carried out properly, in 
a primarily sterile field, the results far exceed our original 
expectations. They can be secured uniformly, not only by 
us but by others, and when they are not secured the failure 
must be charged to some defect in technic or in the subsequent 
management of the case. 








THE IDENTITY OF CAUSE OF ASEPTIC WOUND 
FEVER AND SO-CALLED POST-OPERATIVE 
HYPERTHYROIDISM AND THEIR 
PREVENTION.®* 


BY GEORGE W. CRILE, M.D., 


OF CLEVELAND, OHIO. 


THE temperature of warm blooded animals is rigidly 
maintained within a certain range. The source in the normal 
state of their body heat is oxidation of chemical compounds. 

Physicists tell us that any form of force may be con- 
verted into heat, hence one would expect to find among other 
physical results production of heat as a result of both motor 
and emotional acts. 

Both motor and emotional acts are produced by adequate 
stimuli. When an adequate stimulus reaches the brain, whether 
it be psychic or mechanic, there is a discharge of nervous en- 
ergy, 1.e., there is oxidation. The discharge may be attended 
by visible action such as voluntary muscular action or -in- 
visible muscular and glandular action and brain action. One 
of the results of this release of force is the production of heat. 
This heat is clinically indicated by the thermometer. Quite 
apart from infection or disease what influences may produce 
increase in temperature? Anything that will drive the motor 
mechanism, such as emotional stimulation, physical injury, 
muscular or mental work, thyroid extract and iodine. Among 
examples are anger, play, athletic contests, fear, and other 
states of rapid consumption of energy. I have seen the 
temperature rise three degrees in 15 minutes in a rabbit 
frightened, and a degree in a child in a tantrum. Rou- 
tinely one sees some rise in the temperature of a patient on 
the day of his admission to the hospital, and I have often 


* Read before the Southern Surgical and Gynzcological Association, 
Dec. 17, 1912. 
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observed a rise in the pulse and the temperature of anxious 
relatives, while a visit from an emotional friend to an emo- 
tional patient will routinely cause a rise in a patient’s tem- 
perature (Fig. 1). Now what relation has this to aseptic 
wound fever and to post-operative hyperthyroidism? Since 
performing operations under the principle and the technique 
of anoci-association we quite unexpectedly observed a changed 
post-operative temperature and pulse curve (Fig. 2). Ana- 
lyzing this we found that the same technique that controlled 
post-operative hyperthyroidism also controlled aseptic wound 


FIG. 1. 
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Operation performed under Anoci-association, #. e., the patient’s 
brain received neither traumatic nor psychic stimuli from the time 
she was anesthetized in bed until returned again from the operating 
room. There was no increase in the pulse rate at the end of the oper- 
ation. The sister of the patient knew of this serious operation. 
While waiting for the patient’s return from the operating room her 
pulse rose to 124. 


fever. Furthermore, if any parts of the anoci technique were 
omitted we then observed more post-operative phenomena. 

The final convincing proof came when the post-operative 
wound stimuli were also excluded by blocking the wound with 
quinine and urea hydrochloride, and with the exclusion of the 
psychic and the traumatic stimuli in both the operative and the 
post-operative phases, we found that, barring infection, the 
post-operative phenomena of temperature and pulse were almost 
wholly eliminated. The conclusion then is that these phe- 
nomena are the result of the conversion of energy into heat as a 
part of the activation of the brain, hence all of the body, by 
the psychic and the traumatic stimuli. 

Now these observations suggest that there exists some 
common principle which underlies post-operative hyperthy- 
roidism and aseptic wound fever, and the fever produced by 
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physical exercise and the primitive emotions, such as fear, 
anger, and sexual excitation. This general principle is, I 


FIG. 2. 
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Comparison of the pulse rate and temperature before 
and after operation of 100 miscellaneous cases operated on 
under the Anoci-association method. (1) record at 5 P.M. 
day before operation; (2) immediately before operation; 
(3) immediately after operation; (4) record at § P.M. day 

of operation. Note how slight the reaction is. 


believe, a fundamental one, viz., that the entire mechanism 
of animals is motor, that all the functions are motor, and that 
the energy intended to be utilized in a motor act may in part 


FiG. 3. 





Thyroidectomy. Each heavy line represents the 
average 5 P. M. temperature of ten patients during the 
first four days after operation. 


be converted into heat. As to Graves’ disease, I have here- 
tofore given reasons for regarding this disease as being due 
to such a disarrangement of the general motor mechanism 
whereby the threshold of the brain to both traumatic and 
psychic stimuli is lowered to varying degrees. Thus may a 
given stimulus that would cause no appreciable change in the 
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pulse or temperature of a normal individual, cause, in a case 
of advanced Graves’ disease, with its low threshold, a mani- 
fold stimulation; and in consequence the brain and the body 
of the sensitized Graves’ case would be driven as many times 
as hard, producing a correspondingly greater change in the 
temperature and in the pulse rate. This accounts for the 
influence of morphia on the pulse and temperature, because 
morphia raises the threshold to stimuli, 7.e., it makes it more 
difficult for a stimulus to reach and act on the brain cells. This 
hypothesis explains the temperature and pulse changes in the 
emotional state as well as in simple fractures; in the pulse and 
temperature changes produced by a stormy visitor as well as 
by the surgical operation. It also explains the negative side 
of these phenomena, viz., why a patient well under morphia, 
or in stupor, from disease, shows no such change; why the 
aged show so slight and the infant so great a change in pulse 
and temperature on excitation; why an operation performed 
under anoci shows no change. It explains why a case of 
Graves’ disease under excitement quite independent of an 
operation shows precisely the same phenomena as a case of 
Graves’ disease operated without anoci; and, finally, it ex- 
plains the absence of these destructive phenomena following 
operations under anoci. This same principle applies as 
strongly even after the operation (Fig. 3). 

If at the time of operation a patient, whether a Graves’ 
case or not, receives so powerful a psychic excitation that in 
imagery she tends to frequently recall that event, in so doing, 
each time the original harmful stimuli of the operation are re- 
called through associative memory, a driving of the motor 
mechanism is caused. Frequently does the patient recapitulate 
the anxiety, the suffering, in fact all of the noci-associations 
of the operation—until at last the power of recall fades from 
memory’s view. 

Now under anoci the threshold is ever kept high. There 
is no picture written upon the conscious or subconscious 
memory, for not even the operation itself has been recorded 
upon the brain. 
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raise the threshold or to dim the memory. 
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Therefore, there can be no destructive recapitulations, 
there are no noci-associations, and time is not required to 


Thus is explained 


the speedier convalescence of the patient without post-opera- 


FIG. 4. 


















































» 
* 
g q iS & 
i 
fs 
— a 
—_— —_ 
—_—_— 
ae 
zm 
g 8 § g S & 




















It was impossible to make him understand 


room from the accident ward. Pulse and temperature normal. 


g 
e was greatly disturbed. 


that his leg was not to be amputated, but just a plaster cast applied. Under the psychical stimulus pulse rose to 150 


and he soon developed a temperature of 101.2°. 


gner, was brought to the +9 


When he found himself in the operating room 


Patient, a forei 


tive phenomena under the protection of anoci, and thus we 
see a general principle underlying both post-operative wound 
fever and post-operative hypothyroidism—hyperthyroidism 
being a pathologic, a magnified post-operative wound fever. 





THE SURGICAL SIGNIFICANCE OF THE 
ACCESSORY PANCREAS. 


BY T. CARWARDINE, M.S. (London), F.R.C.S. (England), 
OF BRISTOL, ENGLAND, 


Surgeon to the Bristol Royal Infirmary, 


AND 


A. RENDLE SHORT, M.D., B.S. (London), F.R.C.S. (England), 


Surgical Registrar to the Bristol Royal Infirmary. 


AN accessory pancreas is probably not an excessively rare 
abnormality. In spite of the fact that it would readily be 
overlooked in anatomical or post-mortem subjects, in which 
softening and putrefactive changes in the walls of the bowel 
would soon alter its appearance, at least 39 cases were on 
record in 1908.1 It was first described by Klob in 1859; 
Zenker * two years later was able to give an account of seven 
cases. An excellent summary of the anatomical literature on 
the subject is given by Ruediger.® 

The accessory pancreas is a small, rounded nodule, which 
may be as large as a filbert, situated somewhere in the wall of 
the alimentary canal, though there is one case on record in 
which it was found to lie close to the umbilicus in the abdomi- 
nal wall. More commonly, it is situated: (1) in the wall of 
the stomach, either near the pylorus, or the greater or lesser 
curvature; (2) im the wall of the duodenum, but detached 
from the true pancreas; (3) in the first eight inches of the 
jejunum; this is the commonest location, and both our cases 
fall into this class; (4) in the lower jejunum or ileum. In 
several instances it has been found near the ileoczcal valve. 

In some cases it has been covered by a normal mucous 
membrane and serous coat; in others no villi have been present 


over it but it has bulged into the lumen of the bowel, as in the 
case figured. 
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Histologically, it shows typical pancreatic structure and 
well-defined ducts. 

Up to the present, the surgical significance of the accessory 
pancreas has appeared to be very small. Ruediger was unable 
to collect any very definite evidence that it gave rise to 
symptoms. This view must now be subject to modification. 

The accessory pancreas may give trouble in four ways: 

1. [t may produce mechanical alterations in the walls of 
the alimentary canal. Several cases are recorded in which it 
formed a complete ring around the duodenum with some 
narrowing, but in none do symptoms appear to have arisen. 
Similarly, it has exerted traction on the wall of the bowel 
and produced diverticula. 

Cecchini* in 1886 published a case of gastroptosis ap- 
parently due to an accessory pancreas, but we have been unable 
to consult his pamphlet. 

2. The accessory pancreas is lable to acute pancreatitis. 
Such a case occurred recently in the practice of one of us 
(A. R. S.), producing extreme inflammation of the wall of 
the surrounding jejunum and symptoms of a high acute 
intestinal obstruction. A careful search through the literature 
(including a large number of monographs, and the /ndex 
Medicus back as far as 1886) has failed to discover any 
similar record. 


Case I.—F. R., a girl aged twelve, was sent into Cossham 
Hospital with a history of vomiting for four days. Dr. Llewellyn, 
who sent her in, states that there had been no previous illness. 
The vomiting had become more and more frequent, though there 
was but little pain. She had had some diarrhoea. At first, a 
large quantity of “slime” was passed; on the second day a 
formed motion, and on the third half a pint of blood. 

On examination in the hospital, she was a well-nourished 
girl; the facies was not drawn and anxious as in peritonitis. The 
pulse was about 80, but small; the temperature was 97.6°. The 
vomiting was now every ten minutes, consisting of bilious stuff, 
not fecal. The abdomen was nowhere distended, moved on 
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respiration, was not rigid, and did not show peristalsis. Nothing 
abnormal could be felt; there was a little pain and tenderness in 
the upper abdomen. Examination of the chest, rectum, and 
hernial orifices revealed nothing. The urine contained no albumin 
or sugar but was full of acetone and diacetic acid. While she 
was being examined she had a typical attack of tetany. 

A provisional diagnosis was made of high intestinal obstruc- 
tion or possibly mesenteric thrombosis, and immediate operation 
performed with the patient lying on her side to avoid calamities 
from the incessant vomiting. Open ether was given, and as a 
matter of fact very little vomiting occurred. An incision was 
made in the upper abdomen. The stomach was rather distended. 
The pancreas was examined through a hole between the stomach 
and colon; the tail could not be found. There was no fat necrosis 
(it was specially looked for). The first six inches of the 
jejunum, beyond the duodenojejunal flexure, was bright scarlet 
in color and the wall was more than half an inch thick, gradually 
fading off distally into normal jejunum. The mesenteric vessels 
were not blocked. About one and one-half inches from the 
duodenojejunal flexure, in the wall of the jejunum, was a white 
nodule projecting slightly under the serous coat. It was about 
half an inch in diameter and nearly escaped observation. It pro- 
jected slightly into the lumen of the bowel. There was no peri- 
tonitis or lymph-clot. 

As the inflammatory swelling involved the duodenum as 
well, it was judged impossible to resect the affected loop. The 
little tumor was cut out and the bowel sewn up longitudinally. 
Unfortunately the wall was so thick that this left but little lumen, 
and posterior gastrojejunostomy, of necessity with a loop to avoid 
the inflamed area, had to be performed. The nodule was excised 
on the supposition that it might be a sarcoma or myoma; in any 
case it was evidently the source of infection. 

After-history—The vomiting was considerably relieved for 
two days; but the temperature rose. There was no sign of 
peritonitis, but she died about 50 hours after the operation. No 
autopsy was allowed. 

The excised nodule proved to be an accessory pancreas in a 
state of acute necrosis, many of the cell nuclei being clouded 
or lost. There was no leucocytic infiltration. There were no 
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villi over the tumor, which projected slightly even in the swollen 
condition of the bowel wall. The ducts could be plainly seen, 
but they were not specially affected. The muscle fibres of the 
neighboring intestine had lost nearly all their nuclei and were 
infiltrated with leucocytes, in a condition of inflammatory 
necrosis ; the neighboring villi were normal. 

It would appear probable that in this case the exposed nodule 
of accessory pancreas became infected from the jejunum; acute 
pancreatitis supervened and excited acute inflammation of the 
muscular coat of the surrounding jejunum to such a degree as to 
produce considerable obstruction, incessant vomiting, slimy 
diarrhoea and melzna. 


3. Accessory pancreas may develop chronic interstitial 
pancreatitis. Mayo Robson ® has reported such a case. 


The patient, a middle-aged man, was suffering from chronic obstruc- 
tive jaundice without pain, and the Cammidge crystals indicated pan- 
creatitis. On exploration, there was chronic cirrhosis of the head of the 
pancreas, and an accessory nodule in the wall of the duodenum also 
affected with cirrhosis. This was excised on the assumption that it 
might possibly be malignant. A cholecystenterostomy was performed and 
the patient recovered. 


4. Accessory pancreas may complicate the diagnosis of the 
cause of abdominal symptoms. This was so in the following 
case treated by one of us (T. C.) in 1908. 





Case II.—E. D., male, aged fifty-five, was admitted to the 
Bristol Royal Infirmary complaining of vomiting and loss of 
weight. He had suffered from “ urging ” for a year, and periodi- 
cal attacks of vomiting, up to about a pint at a time. He had 
lost two stone in three months. There was not much pain. 

On examination, he was emaciated, and the sclerotics slightly 
yellow. The pulse was 62, small and soft. The abdomen was not 
distended ; a small doubtful lump was felt in the epigastrium; the 
stomach, inflated with CO,, was not dilated. The gastric con- 
tents showed yeasts, a trace of lactic acid, and no free HCl. 

On abdominal exploration, a small doubtful scar with sur- 
rounding infiltration was found on the pylorus. The stomach was 
not enlarged. The gall-bladder was very full of bile, with no 
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stones, although it could not be emptied by pressure. The pan- 
creas was not indurated, but hard glands were felt near the bile- 
duct. In the wall of the jejunum, two inches from the duodeno- 
jejunal flexure, was a small, soft nodule about the size of a 
filbert. (Fig. 1.) As nothing else very definite was discovered, 
this was excised and a no-loop gastrojejunostomy performed 
through the gap. The gall-bladder was drained. 

The excised nodule proved on microscopical examination to 
be an accessory pancreas. 

After-history.—The patient recovered at the time and lost 
his icteric tinge, but he continued to lose weight, and after re- 
turning home he wasted exceedingly, suffered from pain and 
vomiting, and died in about seven months. 


We do not suggest that the accessory pancreas had any- 
thing to do with this patient’s symptoms. He was probably 
suffering from malignant disease of the pylorus, although it 
was regarded as inflammatory at the time of operation. But 
it is easy to believe that in doubtful exploratory laparotomies 
the discovery of a tumor in the bowel wall may be very mis- 
leading if the surgeon does not recollect the existence of such 
an abnormality as the accessory pancreas. If such should 
occur at the usual site for gastro-enterostomy, as in this case, 
it is conveniently situated for excision. 


REFERENCES. 


*Robson, Mayo: Brit. Med. Jour., 1908, i, p. 1155. 

* Zenker: Virchow’s Archives, 1861, xxi, p. 360. 

*Ruediger: Journ. Amer. Med. Assoc., Chicago, 1903, xl, p. 1059. 

*Cecchini: Ectopia of the Head of the Pancreas Causing Gastroptosis, 
Modena, 1886. 

*Robson, Mayo: Lancet, 1905, ii, p. 1823. 


23 








CYSTS OF THE SPLEEN. 
A PATHOLOGICAL AND SURGICAL STUDY. 


BY ROYALE HAMILTON FOWLER, M.D., 
OF BROOKLYN, NEW YORK, 


COMPARED with the very extensive observations which 
have been made upon cysts of the ovary and kidney, their 
mode of origin, pathology, symptoms, and treatment, our 
knowledge of cysts of the spleen is very meagre. Cysts of the 
spleen have not been made the subject of exhaustive study 
because they are of relatively rare occurrence. 

Contributions to the mode of origin and pathology have 
been published by Aschoff, Beneke, Bottcher, Coenen, Fink, 
Otto, Renggli, Ramdhor and Schmidt, the writer, and others, 
but it was not until 1904 when cysts of the spleen became the 
subject of surgical interest that a comprehensive clinical as 
well as pathological study was made of this lesion. This year 
marked a distinct advance in our knowledge of cysts of the 
spleen, when noteworthy contributions were made in Germany 
by Heinricius, Monnier and Lasperes. Heinricius and Mon- 
nier wrote from the surgical stand-point. Lasperes wrote upon 
splenectomy in general and devoted a portion of his paper to 
cysts of the spleen which had received this treatment. The 
subject was entirely ignored in English and American litera- 
ture until 1905, when Bryan’s monograph appeared in the 
Journal of the American Medical Association. This article 
was overlooked as well as a few isolated cases which ap- 
peared somewhat earlier by Powers of Denver, who analyzed 
32 cases in 1906. During the past five years cases have been 
reported by Bircher, Coenen, Darling, Harnett, Huntington, 
Johnson, Kistner, Musser, myself, and others. Bircher’s 
article, which appeared in Germany in 1908, is the most ex- 
haustive. Since 1906 and up to 1912 no complete study has 
been undertaken by American or English authors. 
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Cysts of the spleen may be classified as dermoid cysts, 
parasitic cysts, and non-parasitic cysts. There is a single 
recorded case of a dermoid of the spleen. It was reported by 
Andral in 1829. Full details of the case are lacking, but it 
was said to contain hair and sebaceous material. The occur- 
rence of a dermoid in this organ may be explained by implan- 
tation from an ovarian tumor of this nature. It may also be 
explained by the inclusion of these epithelial elements in the 
spleen during fetal life. 

Parasitic cysts are uncommon. Echinococcus is the most 
frequent variety, and occurs in regions where hydatid disease 
prevails. The spleen was involved in 2 per cent. of cases 
of hydatid disease which Thomas studied. He collected 88 
cases in which the spleen was affected. In 45 of these the 
spleen alone was involved. The cysts may be unilocular or 
multilocular, single or multiple (Fig. 1). They may be sit- 
uated anywhere in the organ. The mode of entrance of echi- 
nococci into the spleen is of interest. Leukart has found them 
in the portal circulation, which explains their entrance into the 
liver. This is the site of predilection, but to gain entrance 
into the spleen by this route the embryos would have to go 
against the blood stream. A possible explanation is that after 
being freed from the capsule by the action of the digestive 
juices they traverse the gastric and intestinal walls by boring 
or pushing their way directly into the spleen where this organ 
is in relation with the stomach and colon. They may push 
their way through actual or potential spaces, or they may 
travel in the lymphatics. The extreme rarity with which the 
embryos are found in the lymph-glands and vessels speaks 
against lymphatic transference. 

Cysts of non-parasitic origin are of especial interest, and 
it is this variety with which we are chiefly concerned. The 
present contribution is an analysis of all the available cases, 
products of both the autopsy table and surgical clinics which 
have been published up to 1912. Abstracts of these cases are 
to be found at the conclusion of the monograph. Subdivisions 
of this variety have been classified as hemorrhagic, serous, and 
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lymphatic cysts. Such a classification is unsatisfactory. The 
terms are misleading. Grouping based upon the character of 
the wall of the cyst or its lining is equally unsatisfactory. 
Some are of undoubted traumatic origin, others are possibly 
inflammatory, still others represent true neoplastic processes. 
A distinction should be made between (1) hamatomas, (2) 
cysts arising from the disintegration of splenic tissue (the 
result of occlusion of vessels by emboli, endarteritis or amyloid 
changes), and (3) genuine cysts of the spleen. True cysts 
are exceedingly rare. Pseudocysts will be considered as they 
have an important bearing upon the general subject. Cysts 
may be situated in the peritoneal covering of the spleen (peri- 
toneal cysts) beneath the capsule (subcapsular), or deep in 
the splenic tissue (intraparenchymatous). ‘There may be a 
single cavity (unilocular cysts) or many intercommunicating 
pockets (multilocular cysts). They may be found in groups 
or singly, isolated or confluent. When the cyst is solitary 
it is usually large and when multiple cysts are present they are 
usually small. Classification according to contents does not 
afford an explanation of the mode of origin. The writer 
offers the following which suggests this: 

(1) Traumatic cysts (hematoma, large unilocular cysts, 
secondary serous cysts). 

(2) Infoliation cysts (traumatic or inflammatory inclu- 
sions of peritoneum). Small multiple—superficial and deep. 

(3) Dilatation cysts (ectasis of splenic sinuses). 

(4) Disintegration cysts (arising from arterial degenera- 
tion and occlusion or other arterial occlusion as from emboli, 
and resulting in infarction and necrosis of parenchyma). 

(5) Neoplastic types (hemangioma and lymphangioma). 

(6) Degeneration cysts (arising from secondary changes 
in 5). 

Further investigation is essential to a satisfactory classifi- 
cation of genuine cysts of the spleen. We may include under 
this heading tentatively, infoliation cysts and dilatation cysts. 

Etiology.—The age was stated in 66 cases in this series. 
In the majority the disease has affected persons in middle adult 
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life. In but two cases were cysts found in infants under one 
year. This would speak against their congenital origin, but 


would not exclude the possibility. One case occurred between 


the ages of one and ten years, 8 cases between the ages of ten 
and twenty, 15 between the ages of thirty and forty, 14 cases 
between the ages of forty and fifty, 3 cases between fifty and 
sixty years. In four cases cysts were found between the 
ages of sixty and seventy years. Of those which were autopsy 
cases, all occurred in individuals over thirty. 

Females are predisposed to this condition. Of 65 cases in 
which the sex was stated, 38 occurred in this sex. The ma- 
jority occurred between the ages of twenty and forty during 
the child-bearing period. Of the 14 cases which were studied 
at autopsy, I occurred in a female. Monnier explains the 
predilection for the occurrence during the reproductive period 
of woman by the fact that the spleen becomes congested in 
pregnancy, during menstruation, and at the menopause, and 
subsequently relaxes. In six cases in this series there seemed 
to be some relation between pregnancy and cyst formation. 
The contents of the cysts which showed relation to pregnancy 
are stated in five cases. Of these three were blood cysts and 
two lymphatic. In Bircher’s case “ something ’’ was discov- 
ered in the course of pregnancy alongside of the uterus, which 
subsequent operation showed to be a displaced cystic spleen. 
Routier’s case showed rapid increase in growth following 
pregnancy and normal labor, which occurred one year pre- 
viously. In Well’s case an already existing tumor was found 
to be stimulated to increased growth by pregnancy. C6nen 
operated in the course of pregnancy and excised a spleen the 
seat of lymphangiectasis. The splenic tumor was first ob- 
served following previous childbirth. In the case observed by 
the writer the abdominal tumor was noticed three months 
after childbirth. Downs reports the development of a cyst 
of the spleen, which he incised following confinement. The 
walls were necrotic. ‘‘ Almost the entire spleen came away 
in sloughs.” The most rational explanation of the develop- 
ment of cysts of the spleen following pregnancy is that 
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embolism which may occur in this state, leading to in- 
farction and secondary hemorrhage, may eventuate in cyst 
formation. This explanation would seem to hold good in the 
cases Of Bircher and Downs. Congestion of the spleen may 
explain the increase in size of an already existing tumor. The 
influence of pregnancy upon the formation of lymphatic cysts 
is not so apparent. Mechanical dilatation from pressure is a 
possible explanation. 

Antecedent diseases of the spleen may exert an influence, 
especially malaria and syphilis. Hypertrophied spleens more- 
over are more likely to be recipients of injury, consequently 
hematomas could readily form. Perisplenic adhesions are 
prone to occur in hyperplastic spleens. There seems to be 
some relation between perisplenitis and the formation of cysts. 
Brunswig-le-Bihan states that in Arabs, hemorrhagic cysts, due 
to ruptures restricted by adhesions around the spleen, are not 
uncommon. Adhesions it must be remembered may be the 
result of cyst formation as well. Malaria was stated to have 
been present in ten cases. The spleen itself was found to be 
enlarged in those cases giving a malarial history (in four cases 
clinical evidence of enlargement only). They were all uni- 
locular blood cysts except two. One specimen showed small, 
superficial multiple cysts with serous contents. A second had 
serosanguineous contents. It is conceivable that spontaneous 
rupture of a distended capsule from congestion of the pulp 
incident to typhoid fever, etc., might predispose to cyst forma- 
tion. The relaxation and shrinking upon subsidence of 
hyperzemia leaves the capsule in a wrinkled state with countless 
furrows which might easily become sealed over by inflamma- 
tion and result in infoliation cysts. The relation of peritoneal 
cysts to spontaneous rupture of the capsule of an overdistended 
spleen the seat of perisplenitis may be intimate. Subbotic 
observed small multiple surface cysts in malarial splenomegaly 
which possibly originated in this way. Syphilis was men- 
tioned in two history records. In one the initial lesion 
occurred six years previously (Garcia), in the other case the 
history of the infection was lacking, but there was evidence of 
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the disease in the blood-vessels and viscera (Harnett). Aside 
from the greater danger to exposure to trauma to which an 
enlarged syphilitic spleen might be subjected, resulting in an 
hematoma, its liability to perisplenic adhesions with the sub- 
sequent development of infoliation cysts, cysts may occur 
within the parenchyma of the spleen the result of specific 
endarteritis. Harnett considered that the spontaneous rup- 
ture of an intrasplenic blood-vessel was responsible for a case 
which he observed occurring in a man who gave postmortem 
evidence of syphilis, although neither the spleen nor its ves- 
vels showed evidence of this disease. Bednar states that cysts 
of the spleen are frequently associated with pemphigus, and 
describes a small cyst occurring in a child of one week born 
with this disease. In one case observed by Fereal a large 
abdominal tumor formed during an attack of mumps. Opera- 
tion subsequently revealed it to be a cyst of the spleen. Aside 
from malaria and syphilis there does not seem to be any rela- 
tion noted in histories which have been studied between dis- 
eases causing splenic enlargement and cysts of the spleen. 

In the etiology of large cysts of the spleen the one most 
generally acknowledged factor is trauma. Injury was stated 
to have preceded the development of cysts of the spleen in 17 
cases. The interval between injury and development was 
stated in 13 cases. In 5 cases the cyst developed within 1 
year or less, in 7 cases within 10 years or less and in I case 
the cyst did not develop until 40 years had elapsed. Such a 
long period of time would seem to exclude any relationship. 
Of those cases which showed a relationship to trauma in which 
the contents of the cyst was stated, 12 were hemorrhagic, | 
was lymphatic and 1 serous. The injury has usually been a 
direct blow or a fall upon the abdomen. Long-continued 
pressure of the left lower chest against a machine was men- 
tioned in one case and a penetrating wound of the abdomen 
involving the spleen was mentioned in another case. The 
history of trauma cannot be taken as proof of the origin of 
any particular kind of cyst although hemorrhagic cysts seem 
to develop most frequently. The relationship of cysts arising 
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from inclusions of peritoneal endothelium in consequence of 
gross injury (traumatic infoliation cysts) is a theory which 
should be mentioned. 

Among these etiologic factors must be considered the in- 
fluence of a twisted pedicle. This is suggested by its occur- 
rence in two cases. In Bircher’s case the cyst was not held 
responsible. The pedicle was twisted upon itself about 360 
degrees. The cyst did not represent a large central area of 
necrosis which would follow the arrest of blood at the main 
source of supply. Under such an influence it is likely that the 
entire spleen and not a part of it would be involved. A 
peripherally located cavity in a spleen otherwise intact could 
hardly result from torsion of the main vessels. In Kustner’s 
case the gastrolienal ligament showed undoubted evidence 
of strangulation. He believes that this was the cause of the 
cyst formation. The cyst occupied four-fifths of the spleen. 
The parenchyma was reduced to a small, narrow, wedge- 
shaped area. He is of the opinion that hemorrhage occurred 
from stasis and that destruction of splenic tissue resulted in the 
cavity. One can hardly reconcile such a cyst as this writer 
describes with such a degenerative process. 

Pathogenesis.—Little has been added in recent years in ex- 
planation of the more intimate mode of origin. In no other 
organ can the pathogenesis be explained in such a variety of 
ways. This is proved by histologic findings. Each variety 
originates in quite a distinctive manner. The genesis of cystic 
spleen seems to have no points of analogy to the genesis of 
cysts of the ovary or kidney. In the absence of a tubular 
structure true retention cysts do not occur. An association has 
been demonstrated between non-parasitic cysts of the liver and 
congenital anomalies, especially cystic kidney. There would 
appear to be no such association in the case of the cysts under 
discussion. 

In 30 of the 43 cases in this series which showed hem- 
orrhagic contents, the history or the pathologic findings indi- 
cated a mode of origin. Seventeen resulted from trauma, 3 
from disintegration (2 from infarction and 2 from arterial 
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degeneration). Eight were cysts into which secondary hem- 
orrhage had occurred (4 serous, 4 lymphatic). Two were to 
be regarded as neoplasms (angioma). In this class, then, 
rupture of blood-vessels, spontaneous or traumatic, figures 
most conspicuously. Spontaneous rupture of diseased blood- 
vessels and hemorrhagic infarction are more rarely the factors 
concerned. Secondary hemorrhage is of frequent occurrence. 
It is difficult to determine the frequency with which disinte- 
gration cysts occur, inasmuch as evidence of ruptured intra- 
splenic aneurism, diseased blood-vessels, splenic infarction, and 
embolism would rarely be present after such a process had 
formed a cyst. 

In 22 cases analysis showed contents to be serous. The 
large unilocular single cyst may be said to originate second- 
arily from the subcapsular hematoma or intraparenchyma- 
tous hemorrhage, the fluid contents of these becoming clear 
through the deposit of cellular elements upon the walls. Eight 
cases of large, single, isolated unilocular cysts were studied, 
of which two were thought to develop from hemorrhagic cysts, 
one from a twisted pedicle and one was thought to be trans- 
formed from a multilocular lymphatic cyst through destruc- 
tion of the interior network. In two cases large, single, uni- 
locular cysts were asscciated with small multiple cysts. In 
three specimens cysts were small, single, and situated deep in 
the organ. Small deep multiple cysts, however, originate in a 
different manner. According to Boettcher they may arise in 
consequence of amyloid changes which occur in the blood- 
vessels of the spleen, causing degeneration of the area sup- 
plied by them. This investigator claims that these degenerated 
areas subsequently develop into serous cysts. He traced an 
arterial branch to the wall of such a cyst and to a point in the 
parenchyma which was involved where it suddenly stopped. 


Beneke is of the opinion that small multiple surface cysts originate 
from the infoliation of peritoneal endothelium, in consequence of trau- 
matic rupture of the splenic capsule. It was claimed by him and his 
pupil Ramdhor that the splenic tissue protrudes through these ruptures, 
which he terms “ hernias of splenic tissue,’ becomes snared off between 
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neighboring areas of parenchyma and forms cystic cavities. He con- 
siders the cells lining the cysts and the endothelium of the peritoneum 
identical. M. B. Schmidt also holds Beneke’s view and states that these 
cysts commence as little red excrescences which extend over the surface 
and appear through the rents in the capsule. Schmidt states that almost 
all small superficial cysts originate from tissue hernias. He has found 
many such instances at autopsy in which there had been swelling of 
the spleen. Wohlwill believes that trauma is not essential to the develop- 
ment of infoliation cysts, but that rupture of the splenic capsule and 
hernia of the splenic tissue ensue from a rapid swelling of the organ. 
As the spleen continues to enlarge, rupture takes place at various points, 
peritoneum becomes turned in and snared off after the manner of a 
dermoid. 

Renggli describes cysts of the spleen lined with cubical epithelium 
and offers the following explanation in regard to their development. He 
also attempts to explain the occurrence of deep multiple cysts from 
snared off peritoneal endothelium. He substitutes inflammation for 
trauma as a necessary precursor. Renggli believes that in consequence 
of the fusion of proliferated areas on the surface due to inflammatory 
processes the endothelium becomes snared off and in situations where 
such areas have been pressed deep into splenic tissue is stimulated to 
energetic growth and cyst formation, the cyst coming to lie deep in the 
parenchyma. He considers that the single layer of cuboidal epithelium 
lining these cysts is the same as that which composes the peritoneum, 
except that the peritoneal endothelium of the surface has become flat- 
tened from the pressure of neighboring organs. He places the origin 
of these cysts in the period of embryonic development, when the endo- 
thelium of the peritoneal cavity shows its original cuboidal character. 

Otto is not of the opinion that deep cysts could arise after the 
manner of Renggli, but considers that small superficial cysts possessing 
a flat layer of cells unsurrounded by splenic tissue may have this origin. 
Ziegler in his text-book of pathology mentions the Renggli theory but 
states that such cysts are rare. Kiihne has dealt with the subject and 
reports three cases. In investigating the cause he concludes that the 
theory of Renggli is quite reasonable and holds good in one of his cases. 


Efforts to determine the mode of origin through a study 
of the lining have not proved successful, for as Aschoff has 
pointed out the character of the cellular lining is not proof of 
origin. Endothelium of lymph vessels could be transformed 
into cuboidal epithelium. It would seem, however, that there 
is some evidence to substantiate the peritoneal origin in a few 
individual cases. The theory of Beneke, his pupil Ramdhor, 
and Schmidt would seem to present a more forced aspect than 


that of Renggli. 
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Explanations thus far offered do not make clear the occur- 
rence of extensive multilocular cyst formations. Renggli’s 
theory of inclusions of peritoneum from superficial inflamma- 
tion would not seem to hold good. A different explanation 
must be offered for the occurrence of countless fused cysts 
scattered throughout the organ. These are best expiained by 
the dilatation of the blood or lymph sinuses. Although the 
intimate nature of these channels is not clearly understood, 
the origin of multiple, multilocular cysts has been attributed 
to the lymphatic system. We are indebted to Fink who first 
recognized this relation. He described several cases. Opinions 
in support of this origin are held by Kithne, Aschoff, and 
Schmidt. The cause of lymphangiectasis is not clearly un- 
derstood. In twelve cases which were thought to have origi- 
nated in the lymphatic system various explanations have been 
offered. Lymphangiectasis may be due to mechanical conditions 
or inflammatory processes. In no cases however has an inter- 
ference with the return flow of lymph been demonstrated nor 
has there been any reason to suppose that an increased supply 
of lymph had resulted in this condition. Lymph stasis alone 
would not offer a rational explanation. The conglomerate 
and multilocular form which these cysts assume is to be ex- 
plained by the fusion of individual dilatations. Some of these 
formations have been reported to be lymphangiomas, but 
whether these are actually new growths or not is an open 
question. Misplaced lymph vessels or their cells of origin 
might become snared off during fetal life, proliferate and form 
such a cystic growth. We know that the spleen is an im- 
portant if not vital blood-forming organ during the develop- 
mental period, and it would appear that extensive changes 
occurring at this time necessarily interfering with function 
would hardly permit of life prolonged to an adult age. This 
would speak against the congenital lymphangioma of the 
spleen. Fink was successful in proving histologically the 
transition of dilated lymphatic channels to large cystic cavi- 
ties. No sharp distinction can be drawn between lymphan- 
giectasis and lymphangioma. The one possibly represents a 
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sliding scale into the other without a marked transition stage. 
It has been suggested by M. B. Schmidt that certain pre- 
formed canals existing in the peritoneal capsule and trabecule, 
which he believes are lymphatic spaces, may form cysts. 
Schmidt holds in part in this connection to the Beneke theory 
of traumatic hernia of splenic tissue but believed that lymph 
cysts develop in this manner from snared off peritoneal endo- 
thelium, as well as multiple serous cysts. He has adopted 
this theory on the ground that some of the little superficial 
cysts show on their cut surface a cavernous structure and a 
network of interlacing bands. Kiihne and Jamischita believe 
that cysts may develop from these lymphatic spaces in peri- 
toneal endothelium and trabeculz. 

Pathology.—In 43 cases in this series the contents were 
stated to be hemorrhagic. Seventeen were subcapsular hzema- 
tomas. These are usually large, single, and unilocular (Fig. 2). 
There is rarely any evidence of a recent or active hemorrhage. 
The wall of the subperitoneal hematoma is composed super- 
ficially of the capsule and upon the remaining sides the cyst is 
surrounded by parenchyma. There is no distinct epithelial lin- 
ing. The wall is composed of connective tissue if organization 
has taken place and contents vary according to the age of the 
cyst. These cysts may contain as much as ten litres of blood, 
which may be coagulated or fluid, of a black or brown color, 
depending upon the stage of alteration. The contents usually 
become fluid, thin, clear, or remain thick. The interior may 
be irregular and show no definite encapsulating wall, or it 
may present the appearance of an aneurism. Disintegration 
cysts into which hemorrhage has occurred may present ne- 
crotic walls and show no evidence of embolism or infarction. 
Other cysts into which secondary hemorrhage has occurred 
and angioma need no description. NHzmatoidin and choles- 
terin crystals are usually present in old cysts. Intraparen- 
chymatous cysts arising from arterial disease may present the 
characters of the above. 

Of 22 cases of serous cysts eight were small superficial 
multiple cysts (four of these were multilocular). Two cases 
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of large isolated cysts were associated with small multiple 
cysts. Eight were large solitary cysts with a single cavity. 

Small superficial cysts with serous contents as described 
by M. B. Schmidt are frequently found on the anterior border 
of the spleen, seldom upon the posterior border or convex 
surface, and rarely upon the concave surface. These little 
cysts give the organ a beaded appearance. They do not ex- 
tend into the parenchyma more than I cm. They are about 
0.5 cm. in height and seldom more than 1 cm. in diameter. 
Schmidt states that he has observed many cases post mortem. 
Mueller found these cysts of the spleen in 11 per cent. in his 
series of autopsies. These small surface cysts occasionally 
show bloody contents. They are usually isolated and uni- 
locular. Ramdhor describes in addition deep furrows in the 
spleen and at the anterior border dense groups of cysts the 
size of a small pea, tense, and filled with clear fluid and occa- 
sionally with mucous, colloid-like substance. He also de- 
scribes numerous excrescences scattered over the capsule re- 
sembling splenic pulp. These hernial projections were covered 
with a layer of epithelium. In rare instances an interlacing 
network has been present in the interior of small superficial 
multiple cysts. 

Solitary unilocular cysts with serous contents may be enor- 
mous and have been described as large as a foot-ball (Fig. 3). 
They project as a globular mass from the surface and are 
smooth except for the occasional presence of adhesions. They 
are usually limited superficially by the splenic capsule beneath 
which they are situated and partly surrounded by parenchyma. 
The smaller unilocular cysts may be entirely surrounded by 
splenic tissue. This is true of those deep lying serous cysts 
originating from intraparenchymous hemorrhage and pulp de- 
generation. Those which have been transformed into the 
serous variety from the subcapsular hematoma may show a 
smooth interior of organized connective tissue from the de- 
posit of cellular material and fibrin. The walls may appear 
smooth, laminated, rough, or irregular. The interior never 
shows an epithelial lining but occasionally a layer of fibro- 
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blasts or round cells. Boetcher describes multiple serous cysts 
within the parenchyma, from the size of poppy to that of 
hemp seed. He states that the pulp in his case was infiltrated 
and the capsule thickened. The vessels and connective tissue 
showed amyloid degeneration. The cysts were close together. 
The smaller ones contained in addition to serum fat and 
fibrin. The walls showed an endothelial lining separated by 
splenic tissue and a fibrinous septum. In places cavities 
merged into each other. The vessel walls were greatly thick- 
ened by amyloid changes and constricted. 

In twelve cases the diagnosis of lymphatic cysts or lymphan- 
gioma has been made in this series. In some instances findings 
are at variance with our conception of these cysts. In the case 
of lymphatic cysts, resulting from lymphangiectasis, the organ 
is enlarged as a whole. Coenen has designated this condition 
polycystic degeneration( Fig. 4). Lymphangiectatic cysts have 
been described by Coenen and myself. The surface is irregular 
and the seat of countless projections. The cut surface shows 
innumerable cavities, some isolated, others confluent. The 
latter in their interior present an interlacing network giving 
the characteristic appearance of a multilocular cavity. The 
cyst walls in places may be in immediate contact or there may 
be a small amount of splenic tissue between them. Aspiration 
of these cavities before fixation of the organ and coagulation 
of their contents shows a fluid presenting the characteristics 
of lymph. It is usually a clear fluid of high specific gravity 
and high percentage of albumin. After fixation this material 
coagulates into homogeneous masses which stain a pink color 
with eosin. Microscopic examination shows lymph or blood 
sinuses in various degrees of dilatation, which range in size 
from the slightly dilated channel to large cystic cavities. The 
smaller cavities usually show no endothelial lining. The larger 
show a delicate connective-tissue wall and an endothelial lining 
which may show degeneration at various points. In some 
places it would appear that this lining has become retracted 
from the wall and adherent to the coagulated lymph. Cellular 
contents are usually present. Hemorrhages are prone to occur 
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Hydatid cyst of spleen. The spleen of a man from whose abdominal cavity several 
largeShydatid cysts were taken. On its surface and partly imbedded in it » several thick- 
walled cysts of tough texture which contained acephalocyst hydatids. he largest cyst 
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has*been emptied; its internal surface is uneven and has flakes of yellowish lymph deposited 
on it. In another cyst near it and thickly lined with lymph there is a mass, composed of 
rolled-up membranes of collapsed hydatids; and in another (at the back of the preparation) 
similarly rolled-up membranes have a deep amber color. In a fourth one several hydatids 
presenting their ordinary appearances. (Museum Royal Coll. Surg., Eng., Hunterian 
specimen, No. 2890.) 
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Hemorrhagic*cyst of spleen. A spleen the lower part of which is replaced by an oval 
cyst, measuring 6 in. in its longest diameter. The outer surface ofythe cyst is covered for 
the most part by a layer of peritoneum, continuous with that on the spleen, and has shreds 
of great omentum adhering to it. 

At the seat of attachment to the spleen, the substance of that organ is flattened out 
and forms part of the wall of the cyst. The inner surface is marked by numerous interlacing 
bands of fibrous tissue, which appear to be remnants of the splenic stroma. In recent 
state the cyst contained 3 pints of brown, thick fluid like broken-down blood. Microscopic 
examinations shows that the wall is composed of fibrous tissue permeated with large ves- 
sels. Masses of partially organized clot and granular material containing blood crystals 
are attached to the inner surface of cyst wall, but there is no distinct lining membrane. 

From a woman aged thirty-seven, who had noticed a swelling in the abdomen for eight 
years. It was very elastic, and as it appeared to fill the abdominal cavity as high as the 
umbilicus it was considered to be an ovarian tumor. For three months previous to operation 
for its removal the tumor had enlarged rapidly. The patient made a good recovery and 
was in excellent health a year after the operation. (Museum Royal Coll. Surg., Eng., No. 
2887-A.) 
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Photograph (500 diameters) shows a general dilatatior of the 





Photograph of the cyst wall (250 diameters). (Author's case.) 



































Case of H. Coenen, Breslau. 
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into the larger cavities. The above description would hold for 
a lymphangioma were the process a localized conglomerate 
mass such as Fink has described at the hilum of the spleen. 
In these cases the organ itself is not materially enlarged. 

Symptomatology.—Clinically, the most frequently recog- 
nized cyst is the large unilocular variety of hemorrhagic or 
serous type containing from one to ten litres. Intermittent 
or continuous extravasations of blood are never sufficient to 
cause symptoms of internal hemorrhage. 

In general terms symptomatology is simple. In the ab- 
sence of any apparent function of the adult spleen there are 
no symptoms which are present as the direct result of the in- 
volvement of the splenic tissue per se. When cysts are small 
there are no symptoms. The small cysts have been accidental 
post-mortem findings. Large cysts usually cause symptoms 
from pressure. A low grade inflammation causes adhesions, 
which in turn may also result in symptoms. Intense peritoneal 
reaction may excite severe pain, vomiting, and fever. In not 
a few cases have acute symptoms brought the patient to the 
physician. The predominant symptom is pain. It may ex- 
press itself as a feeling of heaviness and be of a dragging 
character. It is located in the left hypochondrium or referred 
to the epigastrium. A number of these cases have been mis- 
taken for movable kidney, so closely have the symptoms imi- 
tated this condition. If the spleen is dislocated pain may be 
experienced in any part of the abdomen and radiate to the 
hypochondrium. The chief symptoms are from pressure. 
Digestive disturbances have been very frequently observed as 
a result of this. The stomach and intestines suffer from dis- 
turbed function by being crowded downward and to the right. 
Dyspneea and circulatory disturbances are more rarely present 
from upward pressure upon the diaphragm. Obstinate consti- 
pation has been observed, more rarely diarrhceea. Frequently 
the patient has first observed the presence of an abdominal 
tumor which has gradually increased in size without pain 
(Heautreaux, Monnier, Routier, Wells). Growth is usually 
slow. In other cases reported mild repeated attacks of pain 
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or dyspepsia have been the rule, or a long latent period has 
resulted in a sudden severe outbreak. Occasionally symptoms 
of collapse have occurred from a twisted pedicle. Loss of 
weight and strength have not been observed until the growth 
is large. 

The tumor is usually located to the left of the umbilicus. 
A cyst of large size may extend from the lower border of the 
ribs to the median line and below the navel. Percussion re- 
veals a mass continuous with splenic dulness. The mass may 
be freely movable or fixed. The surface may be smooth, irreg- 
ular, of doughy or elastic consistency. Fluctuation is not 
always present. Monnier has drawn attention to a friction 
sound which results from perisplenitis. It indicates the 
presence of adhesions and is of no especial diagnostic value. 
There is usually no ascites except in the case of new growths. 

Diagnosis of cyst of the spleen has rarely been made 
clinically. Many have been recognized post mortem. The 
previous history of the patient is of the utmost importance. 
Careful inquiry must be made in regard to trauma, the 
rapidity of growth, its situation when first observed, the direc- 
tion of growth, and character and site of pain. The labora- 
tory, X-ray and ureteral catheterization may be useful in ex- 
cluding other conditions. The most decisive symptom is the 
discovery of a tumor in the left hypochondrium which presents 
the characteristics of a cyst. Other abdominal cysts are of 
much more frequent occurrence, and must be excluded before 
a cyst of the spleen may be diagnosed. The diagnosis of en- 
largement of the spleen only may be made. It is usually not 
difficult. It may not be possible to appreciate the fact that the 
tumor is cystic. Puncture through the abdominal wall for 
diagnosis is never justifiable unless the abdomen is to be imme- 
diately opened thereafter. All other more common causes for 
splenic enlargement must first be ruled out. A more refined 
diagnosis than that of abdominal cyst or splenic enlargement 
can rarely be made. Cysts of the spleen must be differentiated 
from cysts of the omentum, pancreas, mesentery and left lobe 
of the liver. If the cystic spleen is displaced into the pelvis 
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it may easily be mistaken for an ovarian cyst or floating kid- 
ney. Adhesions may occur between the uterus and the dislo- 
cated spleen and further simulate tumors of adnexal origin. 

Treatment.—Cysts of the spleen have been treated sur- 
gically by (1) puncture, (2) incision and drainage, (3) ex- 
cision, and by (4) splenectomy. Eight cases received treat- 
ment by puncture. In this series diagnosis of the character of 
the cyst was dependent upon examination of the aspirated 
fluid. Four of these were said to have recovered. One death 
was caused by the operation. It was due to peritonitis and 
followed the injection of iodine. Reaccumulation of fluid took 
place in two cases. The fourth case which remained uncured 
resulted in a persistent sinus. Puncture and subsequent in- 
jection does not afford a complete cure and is a dangerous, 
unsurgical procedure. Within recent years it has not been per- 
formed. The last time was in 1898, by Reimann. His patient 
refused more radical treatment. 

Fourteen cases were treated by incision and drainage. 
The result is unstated in five cases, seven recovered, two died. 
Healing has been protracted and occurred in from three 
months to one year. Causes of death were sepsis ( Powers) 
and peritonitis and splenitis (Quintard and Pean). This 
method has been preceded in a number of cases by exploratory 
puncture before laparotomy. Various methods of drainage 
have been used, tampons in two cases, marsupialization in 
three. A two-stage operation has been performed. Follow- 
ing laparotomy and the establishment of adhesions between 
parietal peritoneum and cyst wall, incision is made and con- 
tents drained. This is an advisable procedure in case of para- 
sitic cysts if no more radical treatment is possible. 

Excision of the cyst has been practised six times. Four 
recovered, one died, result unstated in one. The cause of death 
in Bircher’s case was post-operative intestinal obstruction from 
pressure by the spleen. No difficulty may be encountered in 
excising the walls of the cyst if it is subcapsular. Radical 
treatment of the floor of the cyst may be effected by cauteri- 
zation (Bardenheuer). Hemorrhage may be controlled by 
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clamp at the hilum. Partial splenectomy (excision of the cyst- 
bearing tissue) is rarely justifiable. This procedure is at- 
tended with grave danger from hemorrhage. It has been 
accomplished by Bircher, who controlled hemorrhage by in- 
terrupted sutures placed around the cyst. It has been success- 
fully performed by Gussenbauer. It must be regarded as a 
very formidable operation as these cysts are rarely if ever 
pedunculated. 

Splenectomy is the treatment of choice in cases in which 
the operation is not contraindicated by the presence of exten- 
sive adhesions. If there is polycystic degeneration (Coenen, 
Fowler), or if the spleen is otherwise extensively affected by 
pre-existing disease (malaria), or if the spleen is materially 
enlarged as a result of the cyst, if there is displacement, elonga- 
tion of the pedicle with danger of torsion, excision of the 
spleen is the best treatment. 

Pean was the first to perform splenectomy for cyst (1867). 
Johnson in an admirable monograph upon splenectomy has 
collected from various sources 19 cases of cysts which were 
treated in this way without mortality. All these cases oc- 
curred prior to January, 1908. Three cases in Johnson’s 
series are not included in my list of splenectomy cases (Bac- 
celli, Israel and Gerard). The case of Hedinger, reported in 
1906, was overlooked by Johnson. In all I have been able to 
obtain data of 27 cases of cystic spleen treated by splenectomy 
up to 1912. The operative result is not stated in two cases 
(Royster, Boechelman). One died, Homans (angio-sar- 
coma?), 24 recovered. 

In selected cases permanent recovery may be secured by 
less radical means. The subsequent changes, glandular swell- 
ing, lymphatic and thyroid, leucocytosis, and other transient 
post-operative phenomena are, however, not of sufficient 
gravity to contraindicate the removal of the spleen. The less 
radical procedures were undertaken at a time when splenec- 
tomy was considered a grave operation and before it was 
demonstrated that excision was not followed by serious im- 
pairment of the general health. 
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ABSTRACTS OF CASES OF NON-PARASITIC CYSTS OF THE SPLEEN WHICH 
HAVE BEEN FOUND POST MORTEM. 


ANDRAL (1829): Spleen contained small cysts filled with serous fluid 
scattered throughout the organ, isolated and confluent. Resembled for- 
mations seen in cystic cervicitis of the uterus. 

Barpacct (1891): Cyst of the spleen the size of a hen’s egg contained 
transparent, viscid fluid the color of gold, fibrinous coagulum, and albu- 
min. This was diagnosed a lymphatic cyst. 

BEDNAR (1850): Small cyst in a child of one week born with 
pemphigus. 

BoeTTcHER (1870): Multiple serous cysts the size of a flaxseed to 
that of a pea. Some traversed by trabecule, lined with endothelium. 

CHAVIER (1902): Male. Seventeen months previously received a 
blow in the region of the spleen. Digestive disturbances followed, later 
an attack of sudden severe abdominal pain with tympanites, diagnosed 
intestinal obstruction. Death in two days. At autopsy a tumor the size 
of a Savoy biscuit was found in the left hypochondrium which originated 
from the spleen and rested upon the anterior wall of the stomach. The 
cyst was compressed, and in contact with the abdominal wall, extended 
forward under the false ribs, inward three inches beyond the median 
line and downward to the level of the navel. There were no adhesions. 
Cyst thought to originate from subcapsular hemorrhage. Contained 
1870 Grams of reddish-brown fluid. Spleen weighed 500 Grams. The 
interior of the sac was covered with reddish fibrinous deposit, com- 
mencing organization. The spleen pulp was very soft. Rupture of the 
stomach. 

Fink (1890): Three cases. (a) Male aged 48. Spleen was occupied 
upon its convex surface by countless projections of varied shape and 
size. Spleen slightly enlarged. Section showed cystic cavities inter- 
mingled with apparently normal splenic tissue. Most of the spaces were 
filled with yellowish-red masses. The walls of the cavities possessed 
numerous projecting ridges. Cavities were separated by bands of con- 
nective tissue. The interior of the cavities was lined with endothelium. 
Contents consisted of homogeneous masses, fine and coarse granular 
detritus, and here and there a lymphoid cell. (b) In the museum of the 
Pathologic Institute in Prague. Spleen enlarged a trifle. Numerous 
projections the size of a cherry pit and larger were scattered over the 
convex surface, especially on the borders. The cut surface is similar 
to Case I. In but few places could the character of the lining be recog- 
nized. Contents similar to Case I. (c) Upon the anterior portion of 
the spleen was found a cyst as large as a hen’s egg. Contents clear, 
cholesterin crystals. Walls consisted of thin fibrous membrane (epi- 
thelial lining washed off by the alcohol ?). In the region of the cyst 
the endothelium lining the lymph spaces was slightly degenerated. In 
this case destruction of the connective-tissue bands of the interior of the 
cavity had occurred, resulting in a single cavity. In the splenic tissue 
which showed little change there was a sharp demarcation between cyst 
and parenchyma. The convexity of the cyst is formed by the capsule 
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of the spleen. A boundary of splenic tissue cannot be demonstrated in 
this situation. 

Foerster: Spleen in the Wiirtzburg collection. Serous cyst size of 
a hazel-nut with thick cartilaginous walls. 

GauceT: Male, aged 46. Died in collapse. History of alcoholism, 
dyspneea on exertion. Spleen enlarged, contained yellowish fluid in 
rounded regular pockets, size of a hen’s egg and walnut. 

Guio and Vinarpi: Calcified cyst of the spleen the size of a small 
nut containing albuminous fluid which effervesced in hydrochloric acid. 

Harnett (1907): Male, aged 40, history of malaria. Lues negative. 
Suppurating aneurism of the popliteal artery, arteriosclerosis. Enormous 
unilocular cyst 106 inches containing a pint of dark altered blood. 
Unsuccessful attempts to locate a branch of the splenic artery entering 
the cyst cavity were made. Slight fibrosis, large amount of free iron 
in pigment. Slight amyloid degeneration of trabeculae. Outer layer of 
cyst wall fibromuscular, middle composed of splenic tissue, inner fibrous, 
no cell lining. 

HASWELL: Male, aged 57. Died of cancer. Sense of fulness and 
fluctuation noticed in the left hypochondrium before death. Spleen and 
cyst weighed three and three-quarters pounds. On opening same, pul- 
taceous matter escaped of dirty yellow color in rounded masses. Among 
them were round jelly-like globules the size of a walnut which con- 
tained a clear fluid (echinococcus?). Diagnosis, mucus cyst. 

HuNTERIAN Museum of the Royal College of Surgeons. One speci- 
men of hemorrhagic cyst of the spleen, one serous cyst of spleen of an ox. 

KuirreL and Leras (1898): Male, aged 72. Death from chronic 
meningitis and myelitis. Cysts in the kidneys. Senile alterations in the 
vascular system. Spleen weighed 235 Grams. At the anterior border a 
cyst the size of a large nut, containing clear, yellow fluid. Inner surface 
whitish, in places ecchymotic. The cut surface showed an appearance 
similar to the ventricles of the heart. Within the parenchyma was another 
cyst the size of a small nut which was easily enucleated. Its walls were 
thin and greyish-white. Contents clear, light red. Microscopic exami- 
nation showed walls to be composed of connective tissue I mm. in 
thickness, small round cells in places. No endothelial lining. Splenic 
parenchyma normal. 

KUHNE: Three cases. In two cases the cysts were situated beneath 
the capsule. In one case the cyst lay in a trabeculum and its wall was 
lined with endothelium. The third case resembled that described by 
Renggli. On the capsule were found countless projections of connec- 
tive tissue rich in blood-vessels. The small cysts lay close together. The 
cysts were lined with high epithelium, contents consisted of homogeneous, 
granular material with a few round cells. The first two were diagnosed 
lymphatic cysts, the third he believed originated from snared off peri- 
toneal endothelium. 

LANGHANS (1879): Pulsating, cavernous hemangioma. Male, aged 
30. Stroma fibrous. Interstices lined with endothelium. Contents con- 
sisted of blood. 
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Leupet (1853): Female, aged 60. Mitral affection. Volume and 
surface of spleen normal. Large cyst in the parenchyma separated into 
four or five cavities. Wall of fibrous tissue lined with endothelium. 
Contents, serous. 

Livois (1838): Male, aged 46. Tertian malaria. Greatly enlarged 
spleen containing cyst the size of an ostrich egg. Spleen and cyst 
weighed seven pounds. Contents serosanguineous. 

Matter (1885): Male, aged 68. Spleen enlarged, weight 370 Grams. 
Four-fifths of the organ occupied by a tumor the size of an orange, 
covered in part by the capsule of the spleen. The wall was hard, car- 
tilaginous in some places, calcified in others. Contents, clear albuminous 
material. Surrounding this cyst were 17 others, ranging in size from 
that of a hemp-seed to that of a large nut. Most of them were filled 
with serous fluid, chlosterin, granular material, and detritus. Leucocytes 
were found in the smaller cavities. The cyst walls of the larger were 
calcified. The walls of the smaller were twice as thick and composed of 
connective tissue. The interior of the large cyst showed two semilunar 
folds partly calcified. This cavity communicated with another medium 
sized one. 

PicctnELLI: Male, aged 67. Digestive disturbances for thirty years. 
Pain in the left hypochondrium. Spleen contained a hard tumor the 
size of a hen’s egg, situated at the hilum and full of knobs; incised with 
difficulty, escape of viscid gelatinous fluid. Diagnosis, ossified, cystic 
tumor. 

Porce: Puro-sanguineous, size of a walnut. Easily enucleated. 
Contained yellow, grumous, odorless fluid, red blood-cells, pus, and choles- 
terin. 

SPILLMAN (1876): Male, aged 51. Tumor the size of a fetal head, 
which projected from the anterior border and inner surface of the spleen. 
Weight 655 Grams. The walls were about 2 mm. thick and consisted of 
spleen substance, connective tissue, calcareous areas, and endothelium. 
Vessels normal. Contents 300 Grams of fluid of yellow color containing 
cholesterin crystals and red blood-cells, deformed epithelial cells, and 
hematoidin crystals. 

Wks observed a cyst of the spleen the size of a walnut in an old 
man who died of chronic nephritis. Few small cysts on the surface. 
Contents serous, lining smooth and membranous. 

Similar specimen to Wilks in Guy’s Hospital Museum found in a 
patient who died of chronic nephritis. 

VircHow demonstrated a small cyst with tough walls the size of a 
large cherry in 1898. The contents was cholesterin. The spleen was not 
enlarged. He expressed no opinion in regard to its mode of origin. In 
a second specimen observed by him in 1873 multilocular cysts were 
present. 


NON-PARASITIC CYSTS OF THE SPLEEN WHICH HAVE BEEN TREATED 
BY PUNCTURE. 


BacceLii (1897): Female, aged 27. Came in contact with a cupboard 
and injured her left side. A few days later upon arising she experi- 








678 ROYALE HAMILTON FOWLER. 


enced pain, which was sudden and severe. This passed off quickly but 
returned in a few days with greater severity. Pain ceased in two 
months, but patient noticed at this time a growth in the left hypochon- 
drium which slowly increased in size. The surface of the growth was 
smooth, consistency soft, elastic, and distinctly fluctuating. The mass 
was freely movable, painless, and adherent to the lower pole of the 
spleen. Two exploratory punctures liberated blood. The swelling dis- 
appeared for one month, when fluid re-accumulated. Thought to be sub- 
capsular hemorrhage. 

CutT.irFeE: Male, aged 4o. Intermittent fever for four months. En- 
larged spleen. Acute hypochondriac pain and swelling under the ribs on 
the left side of twelve days’ duration. Tumor hard, not tender. Later 
fluctuation. Puncture liberated degenerated blood. Recovery. 

Garcia: Male, aged 36. Syphilis six years previously. Tertian fever 
cured by quinine. Fall from a horse caused an abdominal contusion, 
followed in one month by local pain, indigestion, and constipation. Tumor 
in the left hypochondrium. Puncture liberated odorless gas and tumor 
diminished in size. On the following day a second puncture liberated 
one quart of clear, transparent, white wine-colored fluid, specific gravity 
1004. Contained albumin and sodium chloride. A third puncture in 
three months, 300 Grams of fluid obtained. Recovery. 

MarcANo and FErEAL: Male, aged 33. Malaria for some years. At 
this time splenic enlargement. Dyspepsia. Two years ago nausea and 
vomiting after meals. Fluctuating tumor in the epigastrium and left 
hypochondrium. Puncture resulted in the withdrawal of 300 Grams of 
chocolate colored fluid, containing blood-cells. Treated by injections of 
iodine and potassium permanganate. Recovery. Three months later a 
small fistula about 7 cm. deep still persisted. 

GuILIANo: Male, aged 33. Malaria. Six months previously injury 
over the left hypochondrium. Puncture liberated degenerated blood. 

PeEAN and Rouset (1863): Female, aged 7. Serosanguineous cyst 
diagnosed by puncture, treated by caustics. Death in two months from 
peritonitis. 

REIMANN (1901): Female, aged 33. Weakness and pain in the left 
side and lumbar region. No infectious diseases. Tumor corresponded 
with the enlarged spleen. Heart pushed to the right. In 1808 exploratory 
puncture liberated chocolate colored fluid which contained albumin, 
detritus, red blood-cells, and was rich in cholesterin. Second puncture 
ten days later, 2400 c.c. withdrawn. Swelling entirely disappeared, heart 
returned to the left. Cyst soon refilled. Repeated punctures. Opera- 
tion refused. Patient discharged uncured. 

VERNEUIL states that he has seen four cases of hemorrhagic cyst of 
the spleen, three of which have been cured by trocar. 


ABSTRACTS OF CASES WHICH HAVE BEEN TREATED BY EXCISION 
AND DRAINAGE, 


BaGInsKy (1898): Female, aged 13. Swelling of the left side 
shortly after she had fallen directly upon the abdomen. In the left 
hypochondrium an elastic fluctuating growth extended over the median 
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line to the right, the lower edge a little below the umbilicus. Explora- 
tory puncture, turbid brown fluid containing numerous red blood-cor- 
puscles, partly degenerated, a colorless stroma, sparkling globules, and 
cholesterin. Blood examination normal. Operation by Gluck. Incision 
made over the cyst, contents emptied and iodoform gauze tampon placed 
in the cavity. Cure in 16 weeks. Chemical and microscopic analysis 
showed contents to be altered blood. When wound had healed spleen 
was still enlarged and firm. A fragment from the cyst wall showed 
connective tissue and splenic parenchyma. 

BARADULIN (1906): Male, aged 34. Trauma four years previously. 
Diagnosis, hemorrhagic cyst. Incision liberated 3000 Grams of fluid 
blood. Healing in five months. 

BoccH1A: Male, aged 24. Traumatism over the spleen six years 
before. Splenic enlargement for three and one half years. Puncture 
resulted in the removal of dense chocolate colored alkaline fluid. Next 
day cyst was evacuated by incision, when 2140 Grams of fluid were 
removed. Recovery. 

DarLiInG, C. G.: Female, aged 18. When 15 years of age sudden 
severe pain in the left side. Temperature, sweating for one week. 
Splenic enlargement. Operation. Sac of cyst adherent to the diaphragm 
and omentum, which prevented excision of spleen. Cyst opened and 
drained, space packed. 

Downs, A. J.: Female, aged 29. April, 1886, pain in the left side. 
Confined in 1888. Operation. Trocar introduced and large quantity of 
blood obtained. Sac incised, walls of cavity necrotic. Cavity drained. 
From time to time portions of necrotic tissue were discharged. Dis- 
charge of sloughs continued until almost the entire spleen came away. 
Microscopic examination of spleen tissue showed hyperplasia and degen- 
eration of follicles. 

Heurtaux (1898): Female, aged 27. Injury eight years previously, 
later fluctuating tumor. Operation. Large cyst from which 9% litres of 
chocolate colored fluid were removed. Contained cholesterin. Cyst 
opened and cavity curetted, irrigated, and marsupialized. Injection of 
iodoform-ether and chloride of zinc. Suppuration. Healing in one year. 
Recovery. 

LEONTE in 1901 reported two cases, both females. Treated by mar- 
supialization; both unilocular, serosanguineous cysts. Capacity, 1400 and 
2000 c.c. Recovery in both. 

LEDDERHOSE (1887): Aged 16. Fluctuating tumor of the spleen. 
Operation by Riedel in two stages. It had been decided not to open the 
cyst until adhesions had formed to the parietal peritoneum. Spontaneous 
rupture occurred, liberating a quantity of yellow serous fluid containing 
cholesterin. Wound healed in three months. 

Leyars (1901): Female, aged 43. Para vi. In 1897 patient fell on 
the stairs, striking upon the left side. May, 1900, severe pain in the 
epigastrium, vomiting, and diarrhoea. During the next six months swell- 
ing appeared, pain continued in epigastrium and left hypochondrium. 
December 22, 1900, puncture in the splenic region, brown fluid obtained. 
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Two days later puncture in the epigastrium, fluid of same character. 
January 3, 1901, chill, fever, and vomiting. Tumor tense and sensitive. 
January 5, incision in the lumbar region. One and one half litres of 
fluid obtained. Wall of sac covered with dark, brittle, regular forma- 
tion, and particles of fibrin. Sac irrigated and drained. Lejars believed 
that hemorrhage was responsible for the formation of the cyst and that 
the walls were composed of splenic capsule. 

Powers, C. A.: Male, aged 18. Large left-sided abdominal cyst of 
four years’ growth. Gradual loss of weight and strength, general pres- 
sure symptoms, and headache. Operation. Wall of tumor was one-half 
inch in thickness, semicartilaginous and adherent to adjoining structures. 
Removal impossible. Incision and drainage. Walls did not collapse. 
Patient died of sepsis on the twelfth day. Anatomical diagnosis, uni- 
locular, hemorrhagic cyst of the spleen. 

QuinTaARD and Pean (1879): Female, aged 53. Hemorrhagic cyst 
treated by caustic. Death following opening of the cyst from splenitis 
and peritonitis. 

Suppotic: Two cases. (a) Male, aged 30. Beneath the ribs upon the 
left side protruded a growth the size of a man’s head. Incised and 1500 
c.c. of fluid obtained. Adhesions between the tumor and abdominal wall. 
Peritoneal cavity was not opened. Contents composed only of altered 
blood-cells. Interior of cyst cavity was smooth, walls tough. The cyst was 
situated upon the spleen and occupied a portion of the interior of the 
organ. (b) Male, aged 21. Growth larger than a man’s head. Situated 
beneath the left costal arch and extended to the right mammary line. 
Incision, bloody fluid evacuated. The anterior wall of the cyst was about 
an inch and a half in thickness. There were many hard adherent coagula 
in the cavity. 


ABSTRACTS OF CASES WHICH HAVE BEEN TREATED BY INCISION 
AND PARTIAL SPLENECTOMY. 


BARDENHEUER (1890): Male, aged 47. Traumatism at seven years. 
Symptoms of low abdominal pain referred to the left hypochondrium, 
marked digestive disturbances, severe gastric pain, eructations, vomiting, 
a feeling of violent tearing in the epigastrium, and obstinate constipa- 
tion. At the time of operation the cyst was the size of a child’s head, 
adherent in the pelvis. Spleen incised, hemorrhage controlled by clamp 
at the hilum and by cauterization in the parenchyma. Excision of cyst. 
Spleen returned to normal position. Recovery. The convex surface of 
the spleen was atrophied and merged into the wall of the cyst imme- 
diately under the spleen, which was 2 mm. thick. The surface of the 
cyst was smooth except in a few places where there evidently had been 
adhesions to the surrounding tissues. In the upper portion of the cyst 
where it came in contact with the atrophied parenchyma of the spleen 
there was hard calcium deposit in the wall. The interior of the cyst 
showed many strands of connective tissue in the form of flat bands which 
interlaced to form a network. The wall consisted of connective tissue 
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in which there was embedded blood pigment and calcium. No epithelia! 
lining was evident. The splenic parenchyma was more than half atrophied 
and merged gradually into the cyst wall. Contents thin and of dirty 
brown color. Microscopic examination showed considerable blood pig- 
ment and cholesterin crystals. 

BIRCHER (1907): Female, aged 34. Spring of 1903, cedema of the 
right leg, pain in the lower abdomen. August, normal labor, healthy 
child. Delivered by midwife who found “something” to one side of 
the uterus. Tumor of the abdomen which occupied the false pelvis, 
elastic and fluctuating. Diagnosed an ovarian cyst. Operation. Cystic 
tumor of the spleen appeared upon incising the peritoneum. Dark brown, 
thick, flaky fluid removed by trocar. Wall of cyst 7 cm. thick, composed 
of connective tissue and parenchyma. Spleen enlarged to six times its 
normal volume. Interrupted sutures placed around the cyst and that 
portion excised. The pedicle was found twisted 360 degrees, thick and 
elongated, allowing dislocation of the organ in the pelvis. Wound closed 
with drainage. Patient developed intestinal obstruction and died in three 
days. Autopsy showed that the small intestine was compressed by the 
spleen where an adhesion had formed. Microscopic examination of the 
cyst wall showed necrotic tissue. Examination of the pulp showed an 
acute inflammation. The twisted pedicle was not held responsible for 
the cyst formation but rather an hemorrhagic infarction. 

Fink (1890): Male, aged 14. Rapidly increasing growth in the left 
side, pain in the region of the spleen. Examination revealed an oblong, 
rounded mass which extended from the left border of the ribs to the 
mid line and a hand’s breadth below the navel. It was soft, elastic, 
and movable. Laparotomy by Guessenbauer in 1888. Median incision. 
The spleen exposed and at its lower pole upon the surface there was a 
glistening, white growth as large as a child’s head. The upper half of 
spleen appeared normal, division between growth and spleen was marked. 
Partial splenectomy, recovery. Six months later patient in good health. 
No leucocytosis, swelling of the glands, or pain in the bones. Thyroid 
not enlarged. Pathologic report: The cyst was emptied of 1500 Grams 
of reddish-yellow fluid, composed of red blood-cells, leucocytes and chol- 
esterin. The wall was composed of a fibrous membrane 3 or 4 mm. 
thick, was reddish-brown in color, of uniform structure, and had a 
smooth interior. The interior was so constructed that irregular trabecule 
and broad glistening bands interlaced to form a system of cavities. The 
wall consisted of connective tissue. The spaces possessed no charac- 
teristic epithelial lining, except in about one-third the spaces which were 
interpreted as lymph spaces. These showed a delicate endothelium with 
beginning degeneration at various points. Fink considered this forma- 
tion a lymphatic cyst which developed from the dilatation of the lymph 
channels. 

FerREAL: Female, aged 33. During an attack of mumps, which pre- 
ceded pain in the left side, an abdominal tumor formed the size of a 
fist, to the left of the umbilicus. Movable. Operation. Excision of 
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cyst and cauterization. Many adhesions. Cyst contained black fluid, 
blood-clots. 

Huntincton, T. W.: Female, aged 21. Digestive disturbances. 
Tumor in the left upper abdomen when 19. No traumatism. Operation. 
Cyst wall covered with omentum. Two gallons of dark fluid withdrawn. 
Cyst arose from the convex surface. Spleen lay upon the upper segment 
of the cyst like an inverted clam shell. Large venous sinuses passed over 
the spleen and were widely distributed over the cyst wall. Excision of 
distal portion of sac and marsupialization. Recovery. Cyst wall thin, 
composed of fibrous tissue. On the inner surface small attached cysts 
which contained clear serous fluid. 

Anatomic diagnosis: serous lymph variety, secondary hemorrhage. 

TERRIER (1892): Female, aged 33. Para iii. Pain in left side of 
abdomen, enlargement of the abdomen. Tumor, size of a fist, half above 
and half below the navel, extended 4 cm. to the right and 10 cm. to the 
left of the mid line, consistence of firm dough. Above and to the left 
a broad hard pedicle could be felt extending toward the ribs. Operation. 
Median incision. Small intestine, stomach, omentum being pushed to one 
side, a round reddish-brown tumor became visible. Puncture showed 
bloody contents. The cyst wall burst and dark fluid escaped. The cyst 
was subcapsular, and occupied the concave surface. The wall of the cyst 
was excised, floor cauterized. Recovery. The fluid contained in the 
cyst consisted of fibrin, blood-cells, and serum. Wall was composed of 
connective tissue and calcium deposits. Inner surface rough, covered with 
fibrin. Post-operative examination revealed a spleen slightly enlarged 
and sensitive to pressure. 


ABSTRACTS OF CASES OF NON-PARASITIC CYSTS OF THE SPLEEN WHICH HAVE 
BEEN TREATED BY SPLENECTOMY. 


BoECKELMANN reports a case of hemorrhagic lymphangioma of the 
spleen removed from a child fifteen months old. The patient in addition 
suffered from multiple skin and mucous membrane angiomas. The tumor 
was clearly distinguishable from the splenic tissue. 

Bryan, W. A.: Female, aged 39. Operation splenectomy, recovery. 
Spleen adherent to mesocolon. Upon severing vessels at the hilum cystic 
fluid escaped. Wound drained for a few days in ignorance of the char- 
acter of the cyst. Pathologic report: Cyst wall thin in places. Large 
intercommunicating pockets obliterated the splenic substance except for 
an ounce or two. Weight two and one-half pounds. Fluid clear and 
colorless, specific gravity 1006. No hooklets or albumin. No epithelial 
lining to cavity, smooth, glistening, and easily separated from surrounding 
tissue. Wall laminated and contained a small amount of smooth muscle 
tissue. History of malaria only possible etiologic factor. 

Coenen, H.: Removed the spleen from a woman in the course of 
pregnancy. There was no ascites. Tumor observed after the birth of 
her last child. Weight of excised organ 2565 Grams; 715 Grams of yellow 
fluid escaped on section. The organ was 33 cm. in length, 20 cm. in 
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breadth, 10 cm. in thickness, of grayish-blue color, and distinctly knobbed. 
The projections were largest at the poles and on the concave surface. 
They proved to be thin walled cysts which in places were composed of 
the capsule only. On section the organ presented a honeycombed appear- 
ance. It was riddled with smooth walled cysts which varied in size. The 
interior of the cysts was gray, smooth and glistening, and traversed by 
trabeculae. A few cavities contained fresh blood. Most of them con- 
tained a clear watery fluid. By pressure upon the organ the fluid in 
distant lying cysts was moved so that we might assume that all were in 
communication. In the sections little normal splenic tissue could be 
demonstrated. Where pulp remained it was in a state of chronic inflam- 
mation. Here and there were to be seen a few follicles. Except for 
this the entire organ was transformed into cystic cavities. The cysts in 
places were separated only by a thin connective-tissue septum. The ccn- 
tents were homogeneous masses staining well with eosin, in which were 
scattered a few lymphocytes. Coenen speaks of this condition as one of 
lymphangiectasis. 

CreDE (1883): Male, aged 44. Injury ten years previously. Suf- 
fered pain for five days. Later, swelling size of a fist in the left hypo- 
chondrium rapid increase in size to that of a fetal head. Operation, left 
rectus incision; 1350 Grams of fluid drawn off by puncture, scant supply 
of albumin, numerous cholesterin crystals. Profuse hemorrhage fol- 
lowed incision into the cyst which was the size of a fifty-cent piece. Wall 
consisted of a membrane which gradually thickened into splenic tissue. 
Pedicle ligated, spleen excised. Weight of spleen without cystic fluid, 
380 Grams. Parenchyma normal upon microscopic examination. The 
interior of the cyst showed a structural network interlaced with trabecule 
and lined with endothelium. Four weeks after operation swelling of the 
thyroid. One week after operation leucocytosis. No swelling of 
lymphatics or pains in the bones. Thyroid swelling disappeared in four 
and one-half months. Patient in excellent condition ten and one-half 
months after operation. 

DALINGER: Female, aged 44. Had malaria for one year. Three days 
before admission to hospital had an attack of syncope. At operation a 
thin-walled cyst disclosed extending from the epigastrium to the left 
hypochondrium. It was adherent to the abdominal wall and diaphragm. 
Beneath the capsule was a considerable amount of fluid and coagulated 
blood. Recovery followed splenectomy. 

Fow er, R. H. (1910): Female, aged 22. One year ago the patient 
fell backward a distance of two and one-half feet. She experienced 
localized pain upon exertion for a period of three months in the left 
hypochondrium which was relieved for a time by an abdominal belt. She 
had not complained of pain for the past six months. Three months 
previously she was delivered of twins and since that time she complained 
of experiencing a sensation of something moving during exertion. A 
probable diagnosis of movable kidney was made and operation advised. 
Upon opening the abdomen a much enlarged spleen presented. A leuco- 
cyte count was made while the patient was under ether and showed 
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22,000 leucocytes; differential count gave 59 per cent. polynuclears, 41 
per cent. lymphocytes (large and small). Splenectomy by Dr. B. F. 
Curtis. The patient made an uneventful recovery. Following splenec- 
tomy the leucocytes were as follows: Two days after operation, 23,600; 
polynuclears, 72.5 per cent.; lymphocytes, 27.5 per cent. Eight days after, 
20,200 leucocytes, polynuclears 63 per cent.; lymphocytes 37 per cent. 
Seventeen days after, 18,900 leucocytes, polynuclears 74 per cent.; lympho- 
cytes 26 per cent. Twenty-eights days after operation, 14,200 leucocytes; 
polynuclears 55 per cent.; lymphocytes 41 per cent.; eosinophiles 2.5 per 
cent.; basophiles 1.5 per cent. 

Pathologic report (Fowler): The gross specimen consists of an en- 
larged spleen 20 cm. in length. It is broadest at the poles, where it 
measures I1 cm. The thickness at these points varies between 6 and 7 
cm. The surface is lobulated, especially at the poles, and there are many 
small cysts projecting from the surface. At the centre of the organ is a 
constriction, separating the spleen into two quite distinct lobes. These 
are raised 2 or 3 cm. above the central constriction. The capsule stretches 
over the entire organ intact. The protuberances situated at the extremi- 
ties are thin walled, project prominently outward, and fluctuate. The 
larger is 7 cm. in diameter. Upon aspiration a fluid of yellow color, 
slightly turbid, and of 1030 specific gravity is obtained. The fluid showed 
6 per cent. albumin by weight, no reduction of Fehling’s solution and 
microscopically many red blood-cells. The specimen was hardened in 
formalin and preserved in Kaiserling solution before longitudinal section 
was made. The cut surface shows that the entire organ is cystic. The 
larger cysts are situated at the poles. The cysts contain whitish, homo- 
geneous, semisolid masses, the result of coagulation by the fixative. 
When the jelly-like material is removed, the larger cysts are seen to be 
subdivided. The larger protuberance at the upper pole is seen to be 
composed of two large cysts. The smaller of these is smooth in its 
interior, the other has many projecting edges or septa separating it into 
many small compartments, giving the appearance of the formation from 
the fusion of many smaller cysts. The other extremity is riddled with 
intercommunicating pockets of various sizes. There is an area of firm 
tissue fairly free from cysts in the region of the central constriction. 
The cyst wall is extremely thin in places and appears to be composed 
only of the serosa covering the organ. In the interior of the organ 
splenic tissue is seen to separate the cysts in some cases, while in others 
the lining membrane of the one appears to be in contact with another. 
The interior of the smaller cysts is for the most part smooth and glisten- 
ing, and free from falciform projections. The weight of the organ 
exclusive of cystic contents is 385 Grams. The vessels at the hilum 
do not appear thickened. There is no demonstrable lymphatic trunk. 

Microscopic examination: The tissue removed was embedded in 
paraffin and stained with hematoxylin and eosin. Slide No. 1. This 
piece of tissue was removed from the region of the central constriction 
and shows no macroscopic cysts. The general appearance is that of 
a dilatation of the lymph sinuses. There are many spaces of various size 
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and shape, some are tortuous and intercommunicating, others are long 
and arranged in parallel, some are round and others are oval. The entire 
section is seen to be made up of these spaces surrounded by splenic 
parenchyma. They possess a delicate membrane of connective tissue 
which composes the wall, supporting in some instances endothelial cells. 
In other cases it is not possible to positively identify an endothelial lining. 
Lymphoid tissue is seen to touch directly upon the membrane in some 
cases. The contents show for the most part large and small mono- 
nuclear leucocytes, with a preponderance of the latter, shreds of fibrin, 
an occasional eosinophilic and neutrophilic leucocyte and here and there 
red blood-cells. There are some scattered areas of round cells which 
appear to represent Malpighian bodies. These follicles show some hyper- 
plasia, otherwise no change. The arterioles show normal walls. In some 
follicles they are situated eccentrically, others show two vessels periph- 
erally located. The blood-vessels in other situations in this slide appear 
normal. The connective-tissue trabeculae are somewhat increased. In 
some situations they are seen to contain dilated spaces lined with endo- 
thelium and which contain lymphocytes and fibrin. These are taken to 
be dilated lymphatic vessels. Some of the larger spaces located in the 
parenchyma show in addition to the delicate membrane of connective 
tissue alluded to, a wall of connective tissue which appears thicker than 
that composing the wall of the smaller spaces. The wall is infiltrated 
with leucocytes and red blood-cells. One or two of the larger spaces, 
in addition to the cellular contents, are partially occupied by homogeneous, 
pink staining masses. Slide No. 2: This was also removed from the 
region of the central constriction and shows macroscopic cysts half the 
size of a split pea. Microscopically there is less dilatation of the lymph 
sinuses and more cavities. The parenchyma is denser and shows a greater 
degree of congestion. The several large cysts visible to the naked eye ap- 
pear under the microscope to possess a definite wall of connective tissue and 
in some instances an endothelial lining. They are occupied by a smooth, 
uniform, pink staining mass which has become slightly retracted from 
the walls. The cells lining these cavities have become separated in 
places, adhering to the homogeneous material. The walls of some of the 
larger cysts appear to be made up of connective tissue which has become 
changed through hyalin-like degeneration. It stains poorly a bluish color. 
These are to be considered secondary regressive changes. Scattered in 
and among the lymphocytes are deposits of finely grained blood pigment. 
The small dilated spaces which correspond to dilated lymph sinuses show 
cellular contents as described in the first slide and not coagulated masses 
of lymph. Some of the larger cysts are seen to be surrounded by more 
connective tissue which appears in elongated bundles and resembles 
obliquely cut trabeculae. These are to be considered dilated lymphatic 
vessels lying in trabecule, they contain homogeneous pink staining masses, 
which in part have become retracted from the walls, the lining endothe- 
lium having become detached and adherent to the homogeneous material. 
Slide No. 3 shows a greater number of small cysts of variable size. 
Under the microscope countless cavities are seen, large and small; some 
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are intercommunicating. In some instances they are separated by splenic 
tissue, in others the lining membrane of each serves to separate them. 
The majority are irregular in shape, some present finger-like projec- 
tions or septa, giving the impression that they have been formed from 
the fusion of smaller ones. Separating the cysts in places are strands 
of connective tissue, bluish staining fibres showing lymphocytic infiltra- 
tion. The walls of the largest cysts show them to be composed of this 
same bluish-staining tissue in addition to the lining endothelium. The 
walls are denuded of cells in places where they have become loosened and 
retracted with the homogeneous contents. Some cavities contain the 
homogeneous material, others this with lymphocytes scattered through- 
out. The contents of a few show red blood-cells alone, others these with 
a narrow zone of homogeneous material near the wall. The wall consists 
of a delicate connective-tissue membrane in case of the smaller cysts in 
part supporting endothelium. The connective tissue appears degenerated 
in places. The largest cysts show a thicker wall of connective tissue 
which has apparently undergone retrogressive changes. The thin mem- 
branes of the smaller cysts are in contact in places and show no splenic 
tissue between them. Slide No. 4: Sections were cut of the cyst wall of 
one of the larger cavities. In the gross the lining membranes of two 
cavities appeared to touch. Under the microscope the wall of each cyst 
appears to be formed of degenerated connective tissue. The tissue stains 
poorly a bluish tinge, the fibres seem more or less homogeneous and the 
nuclei are indistinct. There seems to be no endothelium present except 
in one place where the contents have become separated from the wall, 
retracting with it a few endothelial cells. There is deeply congested 
splenic parenchyma between the walls of the cycts. The lymphoid tissue 
is somewhat separated here, giving much the same appearance as that 
interpreted in Slide No. 1 as a general dilatation of the lymph sinuses. 
These are filled with coagulated masses of lymph and red blood-cells. 
The blood-vessels in this situation appear normal. Slide No. 5: Sections 
were made at the hilum. The parenchyma here is occupied by a group 
of about a dozen cysts; they present the same features as hitherto de- 
scribed. In addition to these large cavities may be seen a dilatation of 
the lymph sinuses. This occupies the area immediately surrounding the 
cysts. There are two vessels—one is taken to be the splenic artery. It 
shows a much degenerated intima taking a bluish stain. There appears 
to have been some thickening. In some instances intima is absent. The 
internal elastic coat stands out distinctly. The degeneration seems to 
have invaded the media, as shown by scattered areas of bluish-staining 
tissue. The adventitia shows a similar degeneration, fibres and nuclei 
are indistinct. The lumen is occupied by coagulated masses and blood. 
It is not possible to identify the other structure. It is almost as large 
as the artery and probably is a vein. The wall about half as thick as the 
artery shows smooth muscle fibres and degenerated connective tissue. 
No intima or definite coats can be made out. 

HomMaANs operated upon a woman of 23 who had signs of increasing 
ascites for a year. She had been previously tapped and bloody fluid 
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obtained. At operation an abdominal tumor was removed from the trans- 
verse colon. It was covered with omentum, and represented a spongy, 
fibrous mass diagnosed by Whitney as a cavernous argioma possibly 
Originating in the omentum. The fluid re-accumulated and four months 
later another operation was performed. The spleen was removed. It 
was enlarged and of normal shape, weight 415 Grams. There were 
numerous purple elevated areas upon the surface. Section showed a 
fibrous network filled with reddish and light colored fluid. Microscopic 
examination showed areas of blood and transparent coagulated masses 
in a cavernous structure. The walls were formed of thin connective 
tissue with an endothelial lining. 

HEDINGER (1906) demonstrated a specimen before the German Patho- 
logical Society. The young girl was thought to suffer from hydronephro- 
sis. Trauma two years previous to operation. Splenectomy. Tumor 
of the spleen contained fluid, no free bodies. Wall of connective tissue. 
Recovery. 

Hernricius: Male, aged 14. Hard, abdominal tumor in the umbilical 
region for one month. Operation. Large blue-gray mass adherent to 
displaced spleen. It arose from the outer side. Splenectomy. Pathologic 
report: Cyst contained 800 c.c. brownish-yellow, flaky, sticky fluid, chol- 
esterin crystals, leucocytes, red blood-cells, and detritus. Wall of cyst 
toward the lower pole thin as paper, pale yellow, 3 cm. in thickness, and 
increased in size and thickness to a point where it arose from the spleen. 
At this point the color resembled that of the spleen. The size of the cyst 
was that of the head of a new-born child. The spleen retained its original 
shape, cyst arose from the outer and under portion. Wall of the cyst 
lined with endothelium. Considered a lymphatic cyst. 

JorDAN (1903): Female, aged 46. Operation splenectomy. Hzma- 
toma, weight four kilograms. Recovery. 

KUstNer, Otto (1911): Female, aged 39. Noticed a tumor the size 
of a head in the left hypochondriac region which had caused considerable 
pain. This condition had existed for two years, when Kistner decided 
to extirpate what he considered a cyst of the spleen. Recovery. Patient 
discharged on the sixteenth day after operation. Blood count 23,000 leu- 
cocytes, 6,000,000 erythrocytes, hemoglobin 72 per cent. Three and one- 
quarter years after operation the patient is well and able to carry on her 
work. No nutritional disturbances or gland swellings. Four-fifths of 
the spleen in this case was occupied by the cyst, which contained a 
sulphur-yellow fluid. Echinococcus was ruled out. It was suggested that 
a twisted pedicle was responsible for the formation. 

LEoNTE: Female, aged 55. Tumor in the epigastric region diagnosed 
a cyst of the gastrosplenic omentum. At operation a unilocular cyst of 
the spleen was found. Spleen much shrunken. Splenectomy. 

MINERVINI: Female, aged 14. Immovable fluctuating tumor larger 
than a head. Splenectomy. Serosanguineous. Recovery. 

Monniter: Female, aged 21. General and local symptoms. Bulging 
tumor of the hypochondrium, moved with respiration. Friction murmur. 
Operation by Krénlein. Splenectomy. Cyst of the upper part of the 
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spleen adherent to surrounding parts. Capacity of cyst 3% litres of 
bloody fluid. Recovery. 

McMurtry: Female, aged 30. A freely movable abdominal tumor 
could be displaced to any part of the cavity. Receded toward the dia- 
phragm upon lying down, descended to the pubis upon assuming an erect 
posture. Diagnosis ovarian cyst or movable kidney. Operation. Splen- 
ectomy. Pathologic report: Splenic tissue comparatively healthy in ap- 
pearance. Large cyst chief departure from the normal. 

MIcHAILOowsky (1900): Female, aged 12. History of trauma and 
malaria. Splenectomy. Spleen seat of a large unilocular cyst. 

Morescut and GueEtTTI: Female, aged 42. Indefinite pain in the left 
side for more than a year. Prong of a pitchfork pierced the left side, where 
a painful swelling appeared which gradually increased in size. In a 
month the spleen was found to be enlarged, displaced, and fluctuating. 
Operation. Adhesions between ascending colon and cyst. Splenectomy, 
recovery. Pathologic report: Organ 29x23 cm. Weight, 1315 Grams. 
Cyst occupied the anterior border of the spleen and contained 950 c.c. of 
dark fluid. Spleen tissue normal. Wall of cyst composed of connective 
tissue with epithelial lining. 

Musser (1911): Female, aged 25. First noticed abdominal swelling 
in the splenic region when 18 years of age. Since this time mass has 
grown downward and into the pelvis. Rapid growth for past year. No 
injury. Soreness over tumor, slight nausea. No change in general health 
up to one year ago, when she became weak and bowels constipated. 
Mitral systolic murmur at the cardiac apex. Tumor largest and most 
prominent in the epigastrium. Hard, fluctuating, moved with respiration. 
A few small discrete lymph-nodes in the cervical chain and in the in- 
guinal region. Splenectomy by Gibbon. Recovery. Left upper rectus 
incision. Large cyst adherent to the diaphragm and surrounded except 
in this situation by splenic tissue. Freed and tapped, 100 ounces of clear, 
yellow fluid obtained. Considerable bleeding after freeing adhesions. 
Pathologic report: Weight of specimen 400 Grams. Upper posterior 
region, huge cyst the size of a foot-ball, single cavity, open and col- 
lapsed. Surrounded on three sides by splenic tissue. Spleen is enlarged, 
surface smooih. Microscopic examination: Sinuses show some increase 
in connective tissue in places. Tissue very cellular. Malpighian bodies 
large, germinal centres swollen. An occasional uninuclear giant-cell at 
the periphery. No cellular lining in the wall. Anatomical diagnosis, 
unilocular serous cyst arising in the capsule or splenic pulp. 

P£an (1880): Female, aged 20. Two years ago swelling and pain 
in the hypogastrium. Acute pains for two months. Hard, fixed, partly 
fluctuating tumor of the abdomen. Diagnosed an ovarian cyst. Opera- 
tion, median incision, tumor adherent to omentum. Brownish-yellow 
fluid from puncture. Adhesions freed, spleen excised. Recovery. Spleen 
presented the characteristic color of an hypertrophied spleen, weight 1140 
Grams. Cyst wall of variable thickness, thin in places, where it consisted 
of connective tissue. In thicker places it was composed of splenic tissue. 
Cyst unilocular. The interior of the wall was smooth and composed of 
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hard plaques of calcium. The contents consisted of three litres of thick 
brownish-yellow fluid, leucocytes, much albumin, cholesterin crystals, 
red blood-cells in various stages of degeneration. Twelve years after 
operation the patient was still in good health. 

RouTier (1901): Female, aged 24. In 1892 pain in the region of the 
spleen followed by tumor the size of a fist. The tumor extended two 
fingers’ breadth beyond the median line to the right. Freely movable, 
no malaria. Pregnancy and normal labor in 1900. Tumor rapidly in- 
creased in size. Splenectomy in 1901. Recovery. Splenic tumor occu- 
pied the lower half of the organ, upper half normal. Multiple organized 
hzmatomas. 

Royster, H.: (1) Female, aged 24. Chills and indigestion. Tumor 
of the abdomen gradually increasing in size. Operation, splenectomy. 
Spleen adherent to omentum which also contained two cysts. Recovery. 
Pathologic report: Spleen nearly normal in size and shape. Thin-walled 
cyst growing from the lower pole containing one pint of clear watery 
fluid. Serous, non-parasitic cyst. Wall of cyst consisted of spleen tissue. 
(2) Male, aged 22. Occupation, mill operator. Occasion to press sternum 
and lower chest against frame run by machinery. Pain in the left upper 
abdomen. Chills, swelling of the abdomen, gradual growth. Operation, 
splenectomy. Dark liquid contained within thin walls. Upon insertion 
of trochar cyst collapsed. Four quarts of bloody fluid obtained. Patho- 
logic report: Blood cyst arose from the inner surface of the organ. 
Spleen enlarged, weighed nine ounces. Wall of cyst contained splenic 
tissue. 

ScHALITA (1895): Female, aged 36. October, 1893. For the past 
five months enlargement of the left hypochondrium, accompanied with 
lumbago-like pains and swelling of the legs. Movable, elastic, partly 
fluctuating ovoid tumor. Smooth and painless lying diagonally and ex- 
tending to the right. No hydatid murmur. No ascites. Operation. 
Median incision. The anterior aspect of the growth was a dark cinna- 
mon color adherent to the omentum, where veins were enlarged and 
prominent about thickness of the finger. A trochar was inserted and 
cyst emptied of eight litres of coffee-colored fluid. Pedicle and exten- 
sive adhesions ligated and cut. Recovery. The growth originated from 
the lower pole of the spleen, was the size of a man’s head. Growth 
presented a smooth thick covering continuous with the splenic capsule. 
The interior resembled the laminated layers of the inner surface of an 
aneurism. Spleen weighed 3500 Grams, cyst originated from the lower 
pole, upper pole normal. 

Supsotic: (1) Malarial splenomegaly, perisplenitis, floating spleen. 
Splenectomy. Female, aged 40. Maultipara. Upon the surface of the 
thickerfed and cloudy serosa, on the convex side and edge of the spleen, 
several fringe-like growths were found, some as large as 5 cm. Some 
of these were puffed up and filled with serous fluid. In addition, on the 
convex surface were found two cysts the size of beans, subserous, flat, 
with bloody contents. (2) Splenomegaly, lymphatic cyst at the hilum. 
Female, aged 30. At the centre of the hilum and a little behind the 
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pedicle there were fused spaces the size of a hen’s egg. The interior 
lining was composed of a delicate, smooth white membrane which showed 
numerous strands of fan-like septa separating small cavities. The mem- 
brane was easily peeled off. The wall of the cyst where it was in direct 
contact with the spleen could not be differentiated from the organ and 
could only be separated from it with difficulty. 

THORNTON (1886): Female, aged 19. Fluctuating movable tumor in 
the left side for two years. Operation. Adhesions between omentum 
and under portion of the spleen. Patient collapsed during ligation of the 
pedicle. Splenectomy, recovery. Pathologic report: Tumor consisted of 
a large cyst which contained serum, red blood-cells, and cholesterin. In 
the upper half of the spleen above the main cysts there were other smaller 
cysts. The walls were thin, almost transparent in places. Blood exami- 
nation during convalescence showed leucocytosis. No glandular or thyroid 
swelling. 

WELLS, SPENCER (1889): Female, aged 21. At the age of four had 
intermittent fever for two years, leaving spleen enlarged. Later tumor 
evident in ovarian region, round, hard, size of a fist, movable, not ad- 
herent to the uterus. Pregnant. Tumor pushed to the left hypochon- 
drium by pregnant uterus. Normal labor. Tumor extended from the 
navel to the pubes. Patient became very ill, abdomen enlarged, tumor 
increased in size. Puncture. Five litres of thick, brownish red fluid 
withdrawn, containing red and white blood-cells. Fluid reaccumulated 
almost immediately. Operation. Cyst burst during manipulation allow- 
ing the escape of four or five litres of fluid similar to that obtained by 
puncture. Numerous adhesions to the uterus and intestine. A small 
portion of the cyst wall had to be left behind. Spleen removed. Wound 
closed without drainage. Wound infection. Recovery. 








PATHOLOGIC DATA OBTAINED FROM ULCERS 
EXCISED FROM THE ANTERIOR WALL OF 
THE DUODENUM. 


BY WILLIAM J. MAYO, M.D., 


OF ROCHESTER, MINN, 


CurRonic duodenal ulcers usually occur close to the pylorus 
and often produce obstruction. When discovered either at 
operation or autopsy they were formerly believed to be pyloric 
in origin and were classified with gastric ulcers. In no other 
way can we account for the frequency with which chronic 
duodenal ulcer is now found as contrasted with the statistics 
of a few years ago. The types without obstruction were evi- 
dently overlooked except in the rare instances when perfora- 
tion or hemorrhage brought about a fatal termination of the 
malady. 

In spite of the low mortality and gratifying results fol- 
lowing gastro-enterostomy for chronic duodenal ulcer, there 
must always remain a prejudice against an operation which 
is indirect and does not actually remove the focus of disease. 
If, however, obstruction exist, this prejudice is not well 
founded. The calloused, contracted ulcers with obstruction 
are ideal cases for gastro-enterostomy, which leaves the 
patient permanently cured. A number of patients upon whom 
we performed gastro-enterostomy over fifteen years ago re- 
main in excellent health. 

In performing gastro-enterostomy for the cure of duo- 
denal ulcer, the area of the ulcer should be infolded as recom- 
mended by Moynihan. The infolding sutures of silk or linen 
should be applied in a manner to obstruct the entrance to the 
duodenum and prevent food from entering the ulcerated por- 
tion. Asa rule we place an obstructing suture just above the 
pylorus for this purpose. This method of producing obstruc- 
tion, although temporary, will last long enough to enable 
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healing to take place. An ulcer so treated will recur but rarely ; 
if recurrence does take place, it will be necessary to make the 
obstruction permanent either by complete division of the 
pyloric end of the stomach and turning both sides in—a method 
developed by Von Eiselsberg—or, more easily but less surely, 
by drawing a piece of fascia obtained from the sheath of the 
rectus muscle close about the stomach just above the pylorus 
and suturing it in such position as to obstruct the lumen, as 
recommended by Wilms. 

Ulcers of the anterior wall of the duodenum may be ex- 
cised in suitable cases with satisfactory results without per- 
forming gastro-enterostomy. The excision of the ulcer should 
be accompanied by division of the pyloric sphincter, using 
either the Finney or the Heinecke-Mikulicz method of pyloro- 
plasty in the closure. The gastroduodenal opening should be 
made at least two and one-half inches in length, 

We (W. J. and C. H. Mayo) have excised chronic duode- 
nal ulcers in 52 cases in the clinic at St. Mary’s Hospital 
(Dec. 31, 1912) without performing gastro-enterostomy, and 
excellent results both immediate and remote have followed. 

The pathologic examination of these ulcers after excision 
developed some interesting facts. Basing our expectations 
upon data concerning ulcers removed from the stomach, we 
were surprised to find that many of the duodenal ulcers in- 
volving the anterior wall had few of the physical character- 
istics of gastric ulcers. A gastric ulcer is a punched-out defect 
in the mucous membrane with sclerosed grayish-white base 
surrounded by thickened margins of somewhat overhanging 
mucosa. Ulcers on the anterior wall of the duodenum with 
obstruction and callus upon excision will often show a defect 
scarcely larger than a dimple. This defect may resemble a 
little split in the mucosa and is sometimes surrounded by an 
area of thickened congested mucous membrane like a patch 
set in the duodenum. In several of our cases showing well- 
marked callus, an ulcer could scarcely be detected but the 
changed spot of mucosa directly underneath the callus was 
very prominent. The size of the callus in the submucous, 
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Showing mucous surface of ulcer on anterior wall of the duodenum. 
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Plastic operation completed: Finney type. 
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Actual size of ulcer. 





Photograph and photomicrograph of anterior duodenal ulcer. (Case 49874.) History of 
symptoms for nine years. 
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muscular, and peritoneal coats and the amount of obstruction 
apparently bear little relation to the actual size of the ulcer, 
which varies from a mere slit to the size of a pea. Even in 
the larger ulcers of the anterior wall the base is not often 
clean-cut and grayish white like gastric ulcer, but resembles 
more a moth-eaten patch. When the peritoneum is involved 
the condition of chronic protected perforation develops with 
adhesions to the liver, gall-bladder, and omenta. The mucous 
membrane of the duodenum above the common duct is smooth, 
thin, granular, and has few folds. It may be this anatomical 
peculiarity which prevents the development of thick ulcers 
of the gastric type. When the ulcer is of the gastric type, 
that is, a punched-out defect with a calloused base, a raised 
corn-like elevation will be found on the peritoneal surface 
which gives the thickness necessary for the base of the ulcer. 
In these latter cases there may be a contact ulcer of mucous 
erosion type on the posterior wall of the eroded mucous type. 

So far as we have been able to observe, ulcers of the pos- 
terior wall of the duodenum present the same characteristics 
as those of the stomach, that is, a clean-cut, definitely 
punched-out. area, attached closely to the pancreas and usually 
completely perforating the duodenum. They are protected 
posteriorly by a callus which forms the base of the ulcer. In 
such cases, however, an anterior contact ulcer will usually 
be found just opposite the lesion on the posterior wall. 

We had excised several ulcers of the anterior duodenal 
wall before our attention was attracted to the occasional co- 
existence of an ulcer on the posterior wall by a case in which 
after excising an anterior ulcer, a second was discovered pos- 
teriorly which had been concealed by the pyloric ring. The 
ulcer on the anterior wall was evidently secondary and due to 
contact. In four instances I excised an ulcer on the posterior 
wall, suturing the defect from the mucous side. In each 
case the base of the ulcer was closely attached or fused with 
the pancreas and, since it was impossible to get at the posterior 
wall to apply an outer row of sutures, I contented myself in 
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.two cases with a protecting suture at the upper and lower 
peritoneal angles. In one case a complete division was made 
of the duodenum after excision of the ulcer with direct union 
of the end of the duodenum to the end of the stomach. In 
the fourth case devitalizing mattress sutures were applied from 
the mucous side in such manner as to cut out the ulcer. 

The excision of these four posterior ulcers of the duode- 
num proved to be so difficult as contrasted with gastro-enter- 
ostomy that we are not encouraged to continue the practice, 
although the patients recovered and remain well. I believe, 
therefore, that the excision of duodenal ulcers should be lim- 
ited to those occurring on the anterior wall. 

The pathologic findings in these ulcers of the anterior 
duodenal wall have some illuminating features. They dem- 
onstrate just why this type of ulcer might be overlooked and 
probably is overlooked in the average routine examination of 
the duodenum at autopsy. The findings also explain why the 
diagnosis of chronic ulcer of the duodenum may not furnish 
X-ray demonstration. A minute ulcer, unaccompanied by 
obstruction and without deformity, certainly would not ex- 
hibit convincing data. The X-ray has, however, been a 
valuable means of diagnosis in the cases of gastric ulcers and 
those ulcers of the duodenum accompanied with obstruction, 
not because of the actual demonstration of the ulcer, but by 
the determination of deformities and perverted muscular 
function. 

Our limited experience in the excision of duodenal ulcers 
does not permit us to state that all ulcers of the anterior wall 
of the duodenum are of the above type and it may not be true 
of the thick, calloused obstructive duodenal ulcers. As these 
latter cases are not suitable for excision, pathologic material 
has not been available. These observations may be of value 
in drawing attention to the fact that at least a considerable 
percentage of ulcers of the anterior wall of the duodenum 
have different characteristics from those of the stomach, char- 
acteristics which have been the cause of much confusion be- 
cause they failed to conform to the standard of gastric ulcer. 


REMARKS ON FATAL HEMORRHAGE FROM 
EROSION OF THE GASTRODUODENAL 
ARTERY BY DUODENAL ULCERS.* 


BY JAMES E. THOMPSON, M.B., B.S. (Lond.), F.R.C.S. (Eng.), 


OF GALVESTON, TEXAS. 


It has been my misfortune to have witnessed two fatal 
cases of bleeding from duodenal ulcers in spite of the opera- 
tion of gastro-enterostomy. In both cases the ulcer was 
situated on the posterior surface of the first portion of the 
duodenum, and in both the hemorrhage, which proved fatal, 
came on at a time when it looked as if the patients would 
recover from the operation. 

The first patient died 34 hours after the operation with all 
the symptoms of concealed hemorrhage, but as no autopsy 
was allowed we can only surmise, from the position of the 
ulcer, that the gastroduodenal vessel was eroded. For this 
reason I have appended brief notes only. 


Case I.—R. A., white, male, aged 28. He had suffered from 
symptoms of dyspepsia for over three years, characterized by 
epigastric pain appearing usually about two hours after meals, 
acid eructations, and the occasional appearance of blood in the 
stools. During the six months prior to operation he had suffered 
from several fainting spells, which had been followed by the 
passage of stools containing much blood. Three weeks before 
he came under observation an alarming hemorrhage had oc- 
curred, from which the patient had not entirely recovered. He 
was so weak and anzmic that he was confined to bed. Every 
stool was tarry. 

Operation was performed on June 9, 1905. The stomach 
showed no evidence of ulceration. A thickened, ulcerated area 
was felt in the posterior wall of the first portion of the duodenum. 
A posterior gastro-enterostomy was performed. The patient 
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rallied from the operation poorly. Early next day he was a little 
better, but toward evening he became restless and faint. He 
grew gradually weaker and died at the end of 34 hours with all 
the symptoms of internal hemorrhage. 

Case II.—H. N. A., aged 35, white, male. In April, 1899, 
he began to suffer from pains in his stomach, which came and 
went without apparent connection with eating. They were re- 
lieved in a few minutes by bicarbonate of soda. No loss of 
weight or diarrhoea was noticed. The pains occurred at unequal 
intervals, and disappeared entirely at the end of two months. 

In the fa.’ of 1903 the same symptoms reappeared and were 
accompanied by vomiting. At first the vomited matter consisted 
of partially digested food only, but at the end of a month it was 
frequently dark or coffee-colored. At the end of three months 
the symptoms disappeared entirely. No notice was taken of the 
stools. In June, 1910, the pains returned again, and were relieved 
by bicarbonate of soda. In October of the same year he passed 
segments of a tapeworm and continued to pass them until No- 
vember, when a vermifuge removed the worm. About the middle 
of November the pain reappeared. It was accompanied with 
gas, and vomiting soon after meals. There was gradual loss of 
weight. About Christmas the worms reappeared in the stools, 
and have been present ever since. From this time the stomach 
symptoms have continued without cessation up to the present. 
The pain comes on usually within an hour after meals and is 
intense for two or three hours, when it subsides somewhat. It 
never entirely disappears, however, and interferes with sleeping 
so much that he only rests on an average three or four hours each 
night. There are always intensely acid eructations and frequently 
vomiting of stomach contents. There has been marked constipa- 
tion and a loss of weight of 44 pounds during the last four 
months. 

On March 18, while undergoing a physical examination, he 
was handled rather roughly. On March 19 a test meal was 
taken, and on account of the failure to pass a stomach tube an 
injection of gr. 1/50 of apormorphia was given. About 20 min- 
utes afterward, when the effects of the apormorphia had passed 
away, while sitting in a chair laughing and talking, he fainted 
without any warning. The condition appeared to be relieved 
promptly by the injection of strychnia. In a few hours the bowels 
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moved and the stool was saturated with blood. The same condi- 
tions were noticed on March 20 and 21. On March 22 he came 
under the care of my colleague, Dr. Graves. He was then suf- 
fering from the effects of severe hemorrhage. He was very 
blanched. A blood examination showed red cells 3,760,000, white 
cells 7800, hemoglobin 75 per cent. The urine showed nothing 
abnormal. An examination of the stools showed blood present 
and segments of T@nia saginata, On March 24 a rectal exami- 
nation was made, but nothing abnormal found. A diagnosis of 
duodenal ulcer was made and operation suggested, but positively 
declined. 

On March 25, in the afternoon, the patient became faint, was 
covered with cold sweat, and showed signs of severe internal 
hemorrhage. I saw him on March 26, and although he had re- 
covered somewhat, his condition was still desperate. During the 
day he improved somewhat and on March 27 he consented to the 
operation. At 2.30 P.M. the operation was performed. The 
stomach was large, flabby, and anemic. The first part of the 
duodenum at first appeared healthy, but on palpation a large in- 
durated area was felt occupying its posterior wall and the adja- 
cent part of the pancreas. The coils of jejunum were distended 
with blood. A gastro-enterostomy was performed, but the duo- 
denum was not folded in. 

The patient endured the operation fairly well and was carried 
to bed in fair condition. After the operation the patient con- 
tinued to improve steadily. His condition when I saw him late 
at night on the 28th was excellent. At 7 a.m. on the morning 
of the 29th he showed signs of a return of the hemorrhage. In 
half an hour he was almost pulseless, and he died a most tragic 
death as we were preparing to transfuse him directly from the 
radial artery of his wife. He lived 42 hours after the operation. 


I conducted the post-mortem examination personally within an hour 
of his death. The stomach, pancreas, and duodenum were removed “ en 
masse.” The stomach, duodenum, and the whole length of intestinal canal 
were full of blood. On slitting up the duodenum an ulcer 17 mm, long 
and 17 mm. broad was found occupying its posterior wall. It was situated 
almost midway between the pyloric ring and the bile papilla. The edges 
were rolled out and indurated. At the bottom of the ulcer a small aper- 
ture was seen (Fig. 1). A probe passed into it travelled easily in either 
direction upward or downward. A search was made for the gastro- 
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duodenal artery. After tedious dissection through dense inflamed tissue 
it was found. A stream of water was passed downward along it and 
it escaped almost at full bore through the opening in the base of the 
ulcer. A similar stream was forced upward along the right gastro- 
epiploic artery with the same result. 


Bleeding from duodenal ulcers may vary to any extent 
both as to quantity and periodicity. It is probable that most 
duodenal ulcers bleed periodically and that the slighter hem- 
orrhages are overlooked, only the more massive ones being 
recognized. Where careful examinations of the stools are 
made systematically, occult blood is found in a very large pro- 
portion of cases, for it is a matter of daily observation that 
patients do not recognize coffee-ground vomit and tarry stools 
as positive signs of hemorrhage. Ocular manifestation of 
bleeding is usually registered as “hematemesis” or 
‘“melzna,’” and in taking the history of a patient we have 
usually to rely on their conception of hemorrhage. From a 
clinical stand-point we may divide the bleeding into two varie- 
ties: (1) chronic hemorrhage, in which the blood is lost 
slowly, and usually in a moderate quantity; and (2) acute 
hemorrhage, often profuse and so abundant as to endanger 
the patient’s life. Either variety of hemorrhage may show 
periodicity, but the chronic form is more likely to be constant 
than the acute. 

Frequency of Hemorrhage.—lt is interesting to note the 
frequency and variety of bleeding. In Moynihan’s first se- 
ries of cases he noticed that 71 patients (38 per cent.) gave 
a history of bleeding at one time or another; of these, 17 
had hematemesis alone, 24 had melzna alone, and 30 had both 
hamatemesis and melzna. In his second series of cases (101) 
hemorrhage occurred in 49 (almost 50 per cent.) ; of these, 
g suffered from hzematemesis alone, 10 from melzna only, 
and in 21 both hematemesis and melzna had been observed. 

The figures of the older writers were not based on such 
close clinical observation, but dealt with severe hemorrhage 
only. Perry and Shaw estimated that 13 per cent. of the 
bleeding cases end fatally. 
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Source of Hemorrhage.—There is not sufficient evidence 
either of a clinical or pathological nature to enable us to state 
accurately the source of hemorrhage even in the cases where 
bleeding has been a prominent symptom. All of Moynihan’s 
cases recovered, so, of course, no pathological proof is pos- 
sible. He noticed unusually severe hemorrhage in five cases 
(Nos. 14, 19, 28, 43, 138). In three of them the position 
of the ulcer is stated as being on the posterior wall; in the 
remaining two the infiltration of the duodenum by inflamma- 
tory products was so massive that its exact position could not 
be determined. The statement is probably true that ulcers 
occupying the anterior wall rarely cause severe hemorrhage, 
whereas those on the posterior surface are extremely likely to 
erode important vessels such as the hepatic and gastroduo- 
denal arteries. Still it must not be forgotten that in the duo- 
denum, as in the stomach, superficial insignificant ulcers may 
bleed profusely. Thus Quénu reported a case of extreme 
anemia due to hematemesis, where at operation a small ulcer 
was found occupying the anterior wall of the first part of 
the duodenum. Bleeding ceased after obliteration of the 
pylorus followed by gastro-enterostomy. Also Moynihan re- 
ports a case (No. 114) where operation was performed on a 
patient who had suffered from a severe hemorrhage followed 
by profuse melzna, in which he excised a small round ulcer 
on the anterior wall of the duodenum, and sutured a precisely 
similar ulcer on the posterior wall. In the cases collected by 
Collin, where the source of the fatal hemorrhage was deter- 
mined by a post-mortem examination, the blood-vessels eroded 
were as follows: 


Arteria pancreaticoduodenalis ......... 12 times. 
Arteria gastro-epiploica dextra ........ 2 times. 
Arteria pancreaticoduodenalis superior.. 3 times. 
pe Re 2 times. 
Ck. . Sewrrerrrerer ree Trray t 2 times. 
A. Tee ee I time. 


Arteria mesenterica superior .......... I time. 
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It would appear, then, that the gastroduodenal artery is 
more likely to be opened than any other vessel, and this we 
should expect from the anatomical relationship of this vessel 
to the first part of the duodenum. Deep eroding ulcers occu- 
pying the posterior wall are sure to extend to this vessel sooner 
or later, and if thrombosis fails to precede the erosion, severe 
hemorrhage is inevitable. 

Treatment.—It is proven beyond doubt that in the ma- 
jority of cases of duodenal ulcer associated with hemorrhage, 
gastro-enterostomy will check the bleeding. This is shown 
conclusively in Moynihan’s series of cases of severe hemor- 
rhage, 18 in number, where the operation was unattended by 
any mortality. Of course, there is no definite proof that such 
a large vessel as the gastroduodenal artery was bleeding in 
any of his cases, but the severe symptoms in three of them 
where the ulcer occupied the posterior wall (Nos. 14, 28, 
138) point strongly to such a condition. I have found one 
clinical observation noticed by Mayo Robson that proves 
conclusively that the rest imposed on the duodenum following 
an anastomosis favors closure of the artery by a clot. A 
patient upon whom a gastro-enterostomy had been performed 
for bleeding supposed to be from a gastric ulcer died at the 
end of ten days from perforation at the site of anastomosis. 
The post-mortem examination revealed no evidence of a 
gastric ulcer, but a large deep duodenal ulcer, at the bottom 
of which lay the gastroduodenal artery with an ulcerated hole 
in its side completely closed by a firm thrombus. 

The essential principle involved in this method of treat- 
ment lies in the enforced rest of the duodenum, which favors 
clotting at the bleeding points. It is common knowledge that 
better results follow the operation of anastomosis in cases 
where the pyloric orifice is obstructed than in those where it 
is free, and that equally good results can be obtained in the 
latter cases if the pyloric orifice is obstructed by infolding or 
is obliterated. Therefore it would be rational in these cases 
to obliterate, temporarily at least, the pyloric orifice by mas- 
sive infolding, so as to prevent any particle of food or fluids 
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passing along the duodenum. In addition to this, infolding 
of the ulcer is practised if it is situated on the anterior wall, 
or in case of severe hemorrhage the ulcer might be excised or 
surrounded with a deep purse-string suture before infolding 
it. In ulcers of the posterior wall, infolding of the ulcer is 
not practicable, but it would be feasible to infold the anterior 
wall so completely that it would form a plug capable of closing 
the ulcer and blocking up the bleeding vessel mechanically. 

I am afraid that in my two cases I allowed the patients to 
slip through my fingers by trusting too much in the value of 
gastro-enterostomy alone. It is possible that massive infold- 
ing might have prevented a repetition of the bleeding. 

Of course direct attack of the bleeding point with suture 
of the vessel would be the most scientific procedure, but it is 
more than doubtful if it could be done safely. The situation 
of the ulcer, its depth, immobility, and the dangers of hemor- 
rhage, all would render such an operation unusually hazardous. 
Personally I was glad enough to get my patients off the table 
alive after the anastomosis had been completed. 

In a letter recently received from Sir Berkeley Moynihan, 
he outlined the plan of treatment that has been so uniformly 
successful in his hands: 

‘| have found that the gastroduodenal artery is rather apt 
to be opened if the ulcer occupies any portion of the posterior 
surface, and especially when the ulcer occupies the upper 
border and posterior surface. | have two ways of meeting 
the difficulty: If the artery is seen running into the ulcer, I 
pass a needle underneath it, and ligature it; and, secondly, 
close down the anterior wall of the duodenum by infolding 
sutures on to the ulcer, and make sure of closing the pylorus 
or the stomach on the near side of the ulcer. In either case, 
of course, gastro-enterostomy is done. I feel quite sure that 
in all cases of duodenal ulcer local treatment is necessary in 
addition to gastro-enterostomy, for many cases of hemor- 
rhage, after an apparently successful gastro-enterostomy, have 
been recorded.” 

My interpretation of this letter is that no attempt is made 
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to open the duodenum but that all the work is accomplished 
from the outside as outlined. Referring to the possibility of 
passing a ligature under the gastroduodenal artery before it 
reaches the ulcer, a careful dissection of our specimen showed 
that it would hardly have been possible. Both the hepatic 
artery and its gastroduodenal branch were embedded in in- 
flamed tissue of such cartilaginous density that the vessel was 
dissected post mortem with the greatest difficulty. 
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ACUTE PERFORATED DUODENAL AND GASTRIC 
ULCERS.* 


REPORT OF 25 CASES OCCURRING AT THE GERMAN HOSPITAL IN THE LAST 
SIX YEARS. 
BY JOHN B. DEAVER, M.D., 
OF PHILADELPHIA. 


Surgeon-in-chief to the German Hospital, Philadelphia. 


TWENTY-FIVE cases of acute perforation of chronic duo- 
denal and gastric ulcers have come under our observation dur- 
ing the past six years. We include in this report only those 
cases in which the peritoneal cavity was suddenly brought into 
free communication with the interior of either viscus through 
a perforative opening in the base of a chronic ulcer. The con- 
dition of acute perforation therefore presupposes the absence 
of antecedent peritonitis tending to limit the area of peritoneal 
involvement. In the event of acute perforation of a chronic 
calloused ulcer, whether duodenal in situation or one involv- 
ing the anterior wall of the pyloric antrum, the symptom- 
complex is exactly the same. Perforated duodenal ulcer, 
however, more often gives the typical picture because the ulcer 
bearing area of this viscus is more difficult of isolation from 
the general peritoneal cavity, than are the walls of the stomach. 
Reactive perigastritis involving the parietal peritoneum and 
the serosa of adjacent viscera usually prevents acute perfora- 
tion of ulcers situated on the posterior walls of the stomach. 
That this rule is not invariable is demonstrated by a remark- 
able case in the author’s experience, which was the subject 
of two acute perforations of the duodenum and an acute per- 
foration of the posterior wall of the stomach. This patient 
was operated after each perforation, with ultimate recovery. 
Rupture of either viscus resulting from chronic ulceration 
may be the cause of sudden death, as Moynihan has shown. 








* Read before the Academy of Surgery, Philadelphia, January 6, 1913. 
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We have never met with this condition, but it has been our 
experience that patients with ruptured ulcers show varying 
degrees of shock, or if sufficient time has elapsed since the 
occurrence of actual perforation, present the picture of tox- 
emia from peritoneal sepsis. Shock is a symptom of the very 
early stages of this disease and has been noted in 50 per cent. 
of our operative cases. Its presence is not essential to the 
diagnosis, but we cannot agree with Mitchell as to its “ myth- 
ical” nature. 

Symptoms of Acute Perforation.—A patient, writhing in 
the agony of peritoneal trauma from intestinal contents pro- 
pelled through a perforative opening of a chronic duodenal 
or gastric ulcer, once seen is rarely forgotten. 

The differential diagnosis between perforative ulcer of the 
proximal duodenum and the pyloric end of the stomach is 
usually impossible, except that the former is much more com- 
mon than the latter, but that a perforative lesion involving 
an upper abdominal viscus is present is usually evident to one 
familiar with its characteristic signs. The attending physi- 
cian has discharged his obligations in the case when he recog- 
nizes the necessity of, and advises immediate operation. These 
patients are often brought to the hospital by relatives or 
friends, frightened by the obvious seriousness of the patient’s 
condition. From them we learn of the patient’s years of suf- 
fering, or intermittent indigestion perhaps, with a recent re- 
currence, lasting several weeks and terminating in the present 
attack. The sufferings of the patient and irresponsibility of 
his associates, preclude accurate history taking. The time for 
the anamnesis is past. To obtain further details of the case, 
have the various physicians who have had the patient in 
charge consult the records on their files of cases of gastric 
neuroses. Under the caption, Gastralgia or Hyperchlorhy- 
dria, the duodenal history of the patient will usually be found. 
Perhaps the patient has been in good health for some time 
when, after an unusual physical effort, a heavy meal, or in the 
entire absence of such predisposing causes, he has been sud- 
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denly taken with a most agonizing pain in the pit of the 
stomach. The initial pain in cases of duodenal perforation 
is often more intense to the right of the midline but finally 
becomes generalized and more severe in the lower right ab- 
dominal quadrant. Morphine has been administered with 
little or no relief. The parietal and diaphragmatic contrac- 
tions with retching and vomiting cause painful paroxysms of 
indescribable intensity, with periods of comparative ease, 
when the patient begs for operative or other relief. The 
vomitus is slight in quantity and rarely contains blood. If the 
perforation has occurred recently, within six hours, exami- 
nation shows the patient in varying degrees of shock. Al- 
though loathe to move, he is expending his slight reserve 
force in attempting to obtain postural relief. The pupils are 
dilated, skin cold, clammy and cyanotic, temperature normal 
or subnormal, the pulse little increased in rapidity but of small 
volume. The respiratory movements are rapid, shallow and 
entirely thoracic in type. The body is doubled up and the 
patient gently applies his hand to the upper abdomen where 
he complains of exquisite tenderness. The abdomen is 
scaphoid and so tense are the parietal muscles that the lineze 
transverse and semilunares are seen as depressions between 
the tense muscle bundles. We have noted a transverse con- 
striction of the abdomen above the umbilicus as if nature were 
attempting to isolate the inflamed area. Palpation confirms 
the apparent tenseness of the abdominal muscles. Indeed, in 
no condition is such rigidity found and one could fairly jump 
on the recti muscles without creating an impression. The 
condition is general, but careful examination will usually re- 
veal an area of more obdurate rigidity of the upper right 
rectus muscle in duodenal cases, of the left rectus in gastric 
perforation. Under anesthesia, the rigidity overlying the 
affected area is last to disappear. The tenderness is general 
and severe, but here again careful search will reveal an area 
of exquisite intensity overlying the ulcer. Liver dulness may 
be obliterated in the presence of scaphoid belly with compara- 
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tively small volumes of gas escaping through the perforative 
opening. This is entirely different from the obliteration that 
comes with the distention of paralytic ileus in the late stages 
of the condition, the distention of general peritonitis. The 
most characteristic sign of perforated duodenal or gastric 
ulcer is the peculiar density of the abdominal walls. To re- 
peat, there is invariably an area, usually overlying the site of 
perforation, that shows board-like rigidity. This is found 
typically in the early stages, but continues even after tympa- 
nites has set in, nor does it abate until impending death re- 
moves the conscious perception of the peritoneal injury. Per- 
istaltic sounds are almost invariably absent. 

Lennander has shown that the maximum sensitiveness of 
the peritoneum is found in the perihepatic and diaphragmatic 
regions, and especially in the area adjacent to the foramen of 
Winslow. Herein we find an anatomic explanation for the 
peculiarly severe pain experienced in ruptured ulcer. The 
sensory nerve supply of both the thoracic and abdominal sur- 
faces of the central portion of the diaphragm is derived from 
the phrenic nerve. Diaphragmatic spasm is the expression 
of irritation of the sensory fibres of the phrenic nerve on the 
abdominal side of this muscle. It is reasonable to suppose 
that this explains in large measure the respiratory symptoms 
and shock present. Intra-peritoneal rupture of any hollow 
abdominal viscus is followed by shock, but as a rule of less 
severity than that associated with perforative lesions of the 
upper abdominal organs. In the case of the duodenum and 
stomach, the irritative character of the acid contents of these 
viscera in part explains the degree of shock, with the great 
richness in sensory nerve supply of the upper abdominal peri- 
toneum as the underlying cause. It is evident that the state 
of digestive activity at the moment of perforation determines 
the chemic reaction of duodenal and gastric contents. This 
also determines, in conjunction with the peristaltic activity, 
and size of the perforative opening, the volume of fluid pro- 
pelled against the sensitive serosa. As we have said, it is 


PERFORATED DUODENAL AND GASTRIC ULCERS. 707 


often impossible to differentially diagnose a perforated duo- 
denal ulcer and one situated on the anterior wall of the pyloric 
antrum, and especially is this true in the absence of a typical 
preperforative history. In the presence of the typical history, 
however, the ease of diagnosis of a perforative lesion of one 
or the other of these viscera is proportionate with the diffi- 
culty of differential diagnosis. The following case demon- 
strates the ease of diagnosis in the presence of a complete 
history and typical physical signs: 


A. W., male, aged thirty-two years, a machinist, was brought 
to the German Hospital at 2.30 on the morning of May 25, Ig10, 
by a fellow workman. He had suffered with chronic indigestion 
for a period of five years, and had been treated intermittently. 
The time of occurrence of this pain, its relief by eating and other 
symptoms were characteristic of duodenal ulcer of the chronic 
type. The patient had been unusually well for some time. At 
12.30 on the morning of admission he had eaten his luncheon, 
consisting of fruit, sandwiches and coffee, and returned to his 
work feeling perfectly well. In half an hour he was seized with 
the most excruciating upper abdominal pain, paroxysmal in type, 
beginning in the pit of the stomach and referred all over the 
abdomen and into the back and chest. This pain was associated 
with nausea, retching and belching of gas. The house surgeon 
found the patient lying on his right side, his body doubled up 
and loathe to move lest his suffering should be increased. Fre- 
quent belching increased the pain and the patient made ineffectual 
efforts to suppress it. The face was pinched and wore an anxious 
expression. The extremities were cyanotic, and like the body 
surface cold and clammy. The respiratory movements were 
rapid, shallow and entirely thoracic in type. Temperature 97°, 
pulse 110, respiration 30, leucocytes 50, polymorphonuclears 76 
per cent. Examination of the abdomen showed a “ scaphoid 
belly ” with generalized rigidity. This was especially marked 
in the upper right quadrant. The upper right rectus muscle was 
board-like in rigidity. Over this area there was exquisite ten- 
derness, with marked tenderness of the remaining portions of the 
abdomen. Peristalsis was faintly heard in the lower abdomen, 
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and absent in the upper abdomen. The liver dulness was normal. 

At operation, an hour after admission, on opening the peri- 
toneum, gas escaped with the characteristic sound, together with 
small amounts of yellow fluid. A chronic calloused ulcer was 
found involving the upper anterior wall of the first portion of 
the duodenum. In the centre of this was a perforative opening 
the size of a goose quill. The surrounding peritoneum showed 
the signs of beginning inflammation. Closure of the perforation, 
duodenal plication, and posterior gastro-enterostomy were per- 
formed, glass tube drainage placed in the pelvis and the patient 
placed on the Murphy-Ochsner treatment. His recovery was 
speedy and complete. 


It must not be supposed that every case presents the same 
clear cut clinical picture. At times it is extremely difficult or 
even impossible to differentiate the various acute abdominal 
lesions. Without discussing the subject of differential diag- 
nosis at length, we would draw attention to the fact that acute 
perforation of the base of the appendix will in a percentage 
of cases be attended by rigidity of the overlying abdominal 
walls equally as marked as in perforated ulcer. Later, how- 
ever, in the course of the disease, this rigidity is less marked 
in the upper abdomen. Again, after a lapse of twelve hours 
when the extravasated fluid from the perforated ulcer will 
have gravitated to the right iliac fossa, following the peri- 
toneal gutters (paracolic grooves) to either side of the as- 
cending colon, the diagnosis is obscure. I have been unable 
to make the distinction on a few occasions until the abdomen 
was opened. We then have the added picture of right iliac 
peritonitis, and in the absence of suggestive history, typical 
upper abdominal findings or both, the diagnosis is impossible. 
Contrast the foregoing typical signs with the following 
atypical case: 


J. A., male, aged thirty-three years, was admitted to the hos- 
pital June 5, 1911, complaining of severe general abdominal pain 
and vomiting. For the past eight years, the patient has had in- 
termittent attacks of abdominal pain, appearing several hours 
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after meals and relieved by eating. During the past three months 
this pain has shifted its position to the right lower abdominal 
quadrant and has been of daily occurrence. He has never vom- 
ited blood nor noticed blood in the stools. The present attack 
began 24 hours before admission with sudden severe pain in the 
lower right abdominal quadrant. This has been unremittent and 
associated with vomiting. The abdomen became very tense and 
tender soon after the pain began. Examination showed general 
distention, rigidity and tenderness, more marked over the gall- 
bladder and appendix regions. Temperature 100°, pulse 112, 
respivations 36, leucocytes 13,150, polymorphonuclears 93.5 per 
cent. The serosa of the appendix was inflamed but the cause 
of the peritonitis found in the stomach. A perforated ulcer was 
found on the anterior wall of the pyloric antrum, I cm. distant 
from the pyloric vein. Owing to a very slight degree of indura- 
tion surrounding the ulcer, the involved area was not excised. 
This patient has remained well after the usual plication of the 
duodenum and posterior gastro-enterostomy. 


To mistake the origin of a peritonitis in suspecting the 
appendix as the primary source of infection is not a serious 
matter, as the operative findings will usually lead to investiga- 
tion of the upper abdominal quadrant. This is perhaps not 
true of cases far advanced in peritonitis, but in these late 
cases treatment as a rule is futile. 

Treatment.—During the past six years, 25 cases of acute 
rupture of ulcers involving the upper intestinal tract have been 
admitted to our hospital service. In 21 of these cases the 
ulcer involved the proximal duodenum, in 3 cases the anterior 
wall of the pyloric antrum and in 1 case the proximal jeju- 
num. Of these cases, 6 were admitted after the lapse of 24 
hours or more from the time of actual perforation, practically 
moribund, and all died without operation. 

One of the late cases occurred in a man eighty-two years 
of age and is of interest on account of the post-mortem finding 
of a typical benign chronic ulcer of the duodenum at this ex- 
treme old age. Of the 19 operated cases, all were subjected 
to the complete operation with two exceptions and all recov- 
ered except one, a very late case, with diffuse purulent peri- 
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tonitis, in which death followed simple closure of the perfora- 
tion. It has been our experience that recently ruptured ulcers 
of the duodenum and stomach bear surgery very well. With 
the onset of peritonitis, the prognosis of course becomes that 
of this complication, made worse by the almost absolute neces- 
sity of operative closure of the perforative opening and with- 
out the probability of localization of the disease. After the 
lapse of 24 hours, the prognosis of ruptured ulcer is usually 
hopeless, but unless moribund, this type of patient should 
have the benefit of immediate operation with rapid closure of 
the perforation and institution of pelvic drainage. We advo- 
cate and practice complete operation in all recent cases. There 
are a few border line cases in which this rule must be put 
aside for simpler incomplete though life saving measures, 
reserving the curative technic for a future operation. The 
presence of shock should not deter the surgeon from resort 
to immediate operation. 

In ulcers of the duodenum, the perforation is closed with 
a purse-string suture of linen, the ulcer bearing area infolded 
and the duodenum plicated, if possible, proximal to the ulcer. 
The operation is completed with a posterior gastro-enteros- 
tomy. Mere closure of a perforation in the centre of a chronic 
calloused ulcer is life saving but does not cure the ulcer. It 
is true that after simple closure, these patients are usually 
clinically well in the immediate post-operative period, but this 
subsidence of symptoms is by no means invariable and its 
occurrence characteristic of ulcer, and gives no assurance that 
the diseased process is arrested. Obstruction, a second per- 
foration, erosion of large arteries or crippling adhesions may 
take the life of the patient or necessitate a future operation. 

Infolding of a duodenal ulcer if complete is usually im- 
possible without serious obstruction to the viscus, therefore 
gastro-enterostomy is essential. 

Complete isolation of the ulcer bearing area by plication 
with posterior gastrojejunostomy is the rational surgery of 
chronic ulceration of the duodenum. The surgeon incapable 
of the rapid application of the latter procedure should not 
attempt the operative treatment of perforated ulcers of the 
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upper intestinal tract. Indurated gastroduodenal ulcers neces- 
sitate resection of the involved portion. If the diseased area 
is in an accessible position, it is excised, and plication of the 
duodenum and posterior gastro-enterostomy performed. Of 
all the cases of duodenal ulcer reported here there was not a 
single instance in which excision could have been carried out 
with any degree of safety on account of the close proximity 
of the duodenal involvement to the head of the pancreas. 
Basing our opinion on the statement of Wilson and MacCarty 
that 71 per cent. of gastric cancers result from cancerous 
change in the bases of chronic ulcers, we have estimated 
from American statistics that 13,940 persons die annually in 
this country of cancer of the stomach secondary to ulcer. The 
time to treat carcinoma of the stomach is in the pre-cancerous, 
ulcer stage. The surgical treatment is excision of the ulcer 
bearing area, pylorectomy, in cases involving the pyloric end 
or gastroduodenal segment, simple excision if the anterior 
wall is involved higher up. In either event the duodenum is 
plicated and gastrojejunal drainage established. In several 
cases of very slightly indurated gastric ulcers we have omitted 
the excision, but these cases were operated before the clear 
demonstration of the role played by ulceration in the develop- 
ment of cancer. ‘The establishment of dependent drainage 
compensates for the altered motility in cases of partial resec- 
tion and in the rarer simple cases insures a measure of rest. 
Nature probably conserves the gastric function to the ingesta 
by the gradual institution of sphincter action at the gastro- 
jejunostomy opening. Until this has occurred, the ulcer or 
incisional area has been placed under the best possible condi- 
tion for rapid healing. Seventeen of our 19 operated cases 
have been subjected to the complete operation and without a 
death. One case died after simple closure of the perforation. 
Another recovered after a two-stage operation. The history 
is as follows: 


A. W., male, aged thirty-four years, was admitted to the hos- 
pital on June 8, 1911, in a state of collapse. His condition was 
precarious. An almost imperceptible pulse grew stronger, the 
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deep cyanosis disappeared with active stimulation and saline trans- 
fusion. An hour later he was given sub-arachnoid stovaine an- 
esthesia. The patient immediately developed alarming signs of 
cardiac and respiratory failure, and was taken out of the operat- 
ing room practically moribund. He was placed in the Trendel- 
enburg position, given artificial respiration, active stimulation 
and a second saline transfusion. He was operated on a half 
hour later without further anesthesia, and a large duodenal per- 
foration closed. The abdomen was filled with black mucoid mate- 
rial and pus, a large quantity of which drained from the pelvis. 
The improvement was gradual for several days when signs of 
right-sided pleural effusion appeared. Purulent material was 
first aspirated from the right pleural cavity, and later a portion 
of the eighth rib on the right side removed from the mid-axillary 
region under nitrous oxide gas anesthesia. One month later he 
was discharged in good condition. At our request, the patient 
returned in September of the present year and reported perfect 
health since the last operation. We plicated the duodenum and 
performed a posterior gastrojejunostomy and have discharged 
this remarkable case cured—not merely relieved. 


The criterion of value of any method of treatment is the 
result obtained by its application. The combined statistics of 
many leaders in upper abdominal surgery show not only a 
smaller primary mortality with the complete operation in 
acute perforation of gastric and duodenal ulcers, but a smaller 
post-operative morbidity. We have lost only one patient, a 
late case with simple closure of the perforation. Seventeen 
cases with primary, and one case with secondary gastrojeju- 
nostomy recovered and were discharged from the hospital in 
good health. This result is sufficient argument and justifica- 
tion for our faith in primary gastrojejunostomy. By its ap- 
plication we conduct our patients to a speedy, safe and com- 
plete cure with the least jeopardy to their future health. 


Since reading this paper I have had six cases of acute perforated 
duodenal ulcer to record, in which I closed the perforation and did a 
posterior gastro-enterostomy. Each patient made an uneventful recovery. 
Making 25 operative cases with one death. 


RESECTION OF ONE-THIRD OF THE COLON FOR 
IRREDUCIBLE INTUSSUSCEPTION IN AN 
INFANT FIVE DAYS OLD. 


BY CHARLES N. DOWD, M.D., 
OF NEW YORK. 


Professor of Clinical Surgery, Columbia University. 


Tus infant presented to the New York Surgical Society, 
January 22, 1913, was born on Monday, December 30, 1912, and 
appeared normal until the following Friday morning at 2 o'clock. 
He had taken some breast milk and had retained it in the ordinary 
way, and had had normal bowel movements. At that time he 
began to cry and seemed in much pain, he also vomited; the cry- 
ing continued with more or less severity for about two hours; he 
then became quiet and remained quiet during the forenoon. At 
four o'clock on the afternoon of the same day he had a bloody 
stool, The physician, Dr. Anton H. Martin, saw him about 
four hours later and made the diagnosis of intussusception. At 
that time the intussusceptum could be felt through the rectum” 
and a mass could be felt in the abdomen. He advised taking the 
infant to St. Mary’s Hospital for Children. The parents, how- 
ever, did not take the child to the hospital until the afternoon 
of the following day. The persistence of the crying, the vomiting, 
and the bloody discharges on the diapers at last led them to 
follow the advice which their physician had given on the previous 
day. At this time the child was not a promising subject for 
operation, he weighed 614 pounds and was thin and prostrated ; 
he had vomited much “ green phlegm.” Blood came from the 
rectum when examination was made there; the intussusceptum 
could be felt close to the anus and could not be reduced. A mass 
could be felt in the left side of the abdomen. 

The operation, which was done without delay, began 37 hours 
after the onset of the symptoms. After a long incision had been 
made through the right rectus the intussusceptum could be pushed 
up until its apex was a little above the sigmoid flexure. It was 
impossible to push it further than this, and, although very care- 
ful efforts were made, the coating of the bowel began to split in 
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several places and the effort had to be abandoned. During this 
time the child lay on the table in a condition of profound prostra- 
tion. Dr. Farr, who was giving ether as an anesthetic, said that 
he could hardly be sure he was alive excepting for the fact that 
the pupils did not dilate, the pulse could not be felt, and respira- 
tion consisted of nothing more than an occasional shallow gasp. 
It was evident that the only possibility of saving the child’s life 
was in resecting the intussuscepted portion of the intestine. This 
was therefore done. The intestine was removed from above the 
middle of the transverse colon to the upper portion of the sigmoid 
colon, and its mesenteric vessels tied. Both ends of the re- 
maining intestine were invaginated by the aid of purse-string 
sutures, a lateral anastomosis was quickly made without clamps, 
silk being used for the outer line of stitches and chromic gut for 
the inner line, which included all the intestinal layers. The 
abdominal wound was closed, a hypodermoclysis was given in 
each axilla, and the child was returned to the ward in a condition 
rather better than that which he had shown at the earlier part 
of the operation. The healing of the anastomosis occurred with- 
out incident, and the child had slight bowel movement on the first 
day, and on the second day passed reasonably good stools. He 
took his nourishment in small amounts but without particular 
difficulty. The mother was brought to the hospital so that breast 
milk could be used, but the child would not take it ; he is, however, 
progressing satisfactorily on an artificial milk mixture and is 
steadily gaining in strength. The abdominal incision is healing 
satisfactorily, although more slowly than in ordinary cases. 


Record of Intestinal Resection in Infants.*—The operation 
of intestinal resection for intussusception in little children has 
had a very high mortality rate. In Clubbe’s ' Australian series 
of 127 intussusceptions there were eight intestinal resections 
with only one recovery, that in a child of eleven months. In 
Eccles’s ? St. Bartholomew Hospital report of 89 cases, there 
were nine resections with no recoveries. Makins® reports 





* While this article is in press, the following reference has been 
found: Hughes, Gerald S. (Lancet, Sept. 23, 1912, page 379) reports a 
successful end-to-end anastomosis after a resection of 15 inches of the 
intestine for ileocolic intussusception in a child of six months. 
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from St. Thomas Hospital records of 12 resections with imme- 
diate union among 202 intussusceptions; only two of these 
I2 cases recovered and they were both adults. Koch and 
Oerum,* reporting 400 Danish cases in children, recorded 
eight resections with no recoveries. 

Curiously enough Continental observers’, ° record in- 
tussusception in little children in much smaller proportion 
than do writers from England, America, and Australia, hence 
their statistics refer to older patients; 30 8/10 years was the 
average age in Von Eiselsberg’s series of 13 resections for 
intussusception. 

Doctor Charles E. Farr has searched the literature for 
cases less than a year of age who have recovered after in- 
testinal resection for intussusception and has found the 
following records: Peterson,’ an infant age 424 months; 
Collinson,® an infant age 3 months; Flint,® an infant age II 
months; Woolfenden,’® an infant age 3 months; Fairbanks 
and Vickers,'’ an infant age 7 months; Hughes,!? an infant 
of 6 months. 

None of the cases were as young as the case here recorded. 
Probably other cases less than a year old could be added, but 
the fact that a fairly thorough search has revealed only six 
cases is an indication of the rarity of such recovery. These 
cases, however, are enough to show that intestinal resection will 
occasionally save the life of one of these little babies when 
the intussusception is irreducible. The fact that a five-day 
old infant can endure the ordeal is surely an encouragement to 
persist with the operation even in most desperate cases. 

Symptomatology.—It may be noted that this patient had 
the five classical symptoms: (1) a sudden attack of pain ac- 
companied by crying; (2) vomiting which could not be con- 
trolled; (3) blood from the rectum, which came in this 
instance 12 hours after the onset of pain; (4) palpable mass 
within the rectum; (5) mass palpable by external abdominal 
examination. 

Of these five symptoms blood from the rectum is probably 
the one which aids most in diagnosis. The crying and the 
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vomiting are valuable aids, particularly if they conform to 
Clubbe’s description of a sudden attack in a child previously 
well, “The scream followed by the pallor, sometimes de- 
scribed as ‘ fainting’ or ‘ stiffening’ out; then the subsequent 
vomiting and straining; fits of crying from time to time, 
intervals when the child seemed all right.” Yet babies cry 
often and have attacks of vomiting, and such attacks do not 
often indicate a serious disorder. Blood on the diaper, how- 
ever, should be looked at as a danger signal and should lead 
to very careful search for other symptoms. Among Eccles’s 
cases blood or bloody mucus was present in 61, absent in 3, 
not noted in 6. This corresponds fairly well to the reports of 
other observers. The diagnosis is not often made without 
this symptom. 

Naturally if the diagnosis of intussusception is once 
suggested one would feel for the mass. Clubbe states that he 
can only remember two cases in which he opened the abdomen 
without first feeling the mass. He regularly gives an anes- 
thetic if he cannot make a satisfactory examination without it. 
One must, however, remember that go per cent. of his patients 
were less than a year old, and that bimanual examination is 
more satisfactory in babies than in older children. The apex 
of the intussusceptum should always be felt for within the 
rectum. It was felt in 19 per cent. of Eccles’s cases, 

Method of Operation.—Resection of the intestine is only 
to be undertaken when other measures have failed. An effort 
to reduce the intussusception by irrigation is still advocated 
by many writers—such effort would have added danger 
instead of dimihishing danger in the patients whom the 
writer has seen. If the abdomen is opened the effort to reduce 
the intussusception should be made with the utmost patience 
and care. By pressing from below the apex of the intussuscep- 
tum can be pushed upward and the intestine will gradually 
unfold in about go per cent. of the cases. Even if cracks occur 
in the peritoneum, the pressure and manipulation should be 
continued ; peritoneal cracks can easily be repaired by stitches 
if the intussusception is once relieved. 
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In the few cases in whom reduction is impossible resection 
is the best recourse. If a resection must be done in babies, a 
two-stage operation is to be avoided when possible. Four 
of the above mentioned successful operators used buttons 
either of the Murphy or Mayo Robson type. The fifth ( Wool- 
fenden) used Paul’s tubes and did a two-stage operation. The 
sixth did an end-to-end anastomosis with needle and thread. 
In the writer’s case the involved part of the intestine was very 
cedematous, possibly gangrenous in spots, and it was much 
lacerated by the efforts at reduction. Its immediate removal 
was imperative. This left the cut ends of the colon held in 
clamps and well out of the wound. It was easier to invert 
these ends by purse-string stitches and do a lateral anastomosis 
than to follow any other technic. Clamps were not needed, 
unless possibly a very delicate clamp, applied transversely, 
might have prevented leakage from above better than finger 
pressure did. The present tendency is toward use of sutures 
rather than buttons or bobbins, and babies’ intestines surely 
seem well adapted to such use. 
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COMPLICATIONS FOLLOWING SURGICAL 
OPERATIONS. 


A REPORT OF THE COMPLICATIONS AND DEATHS IN A SERIES OF 5835 SURGICAL 
OPERATIONS PERFORMED IN THE MAYO CLINIC, ST. MARY’S 
HOSPITAL, IN THE YEAR I9QI2. 


BY E. H. BECKMAN, M.D., 


OF ROCHESTER, MINN, 


A PERFECT restoration to health with an uninterrupted 
convalescence is the end sought in every surgical case. When 
this convalescence is delayed by a complication, however 
slight, the result must be regarded as a failure to obtain that 
ideal for which all surgeons are working. For the past three 
years an accurate record has been kept of all complications 
occurring in the Mayo Clinic. This work was begun in order 
to determine the number of failures occurring in our work 
and was undertaken primarily for the benefit of our own staff. 

We publish these complications for the first time, realizing 
that failures are the stepping stones on which real progress 
is founded. We hope to make a report of this kind each year 
and trust that it will be of benefit to others engaged in sur- 
gical work and that other clinics, following this lead, will 
make similar reports instead of the brief reports of recoveries 
and deaths which is customary at the present time. 

The 5835 cases here reported are the house patients (in- 
patients) and do not include the patients having minor 
operations (out-patients) of whom there were 1218. There- 
fore, these patients were the more serious type of cases whose 
operations were considered grave enough to require them to 
remain in the hospital for treatment. 

Infections.—Infections following surgical operations may 
be regarded in two ways: 

First, all patients may be considered as infected before any 
operation is performed and when suppuration occurs the sur- 
gical technic employed has failed to overcome the infection. 
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In this theory (which is the correct one) the normal resist- 
ance of the individual tissues to pathogenic bacteria must be 
taken into consideration. It should be remembered that under 
normal conditions the tissues have a certain resistance against 
bacterial invasion, but when that resistance is lowered (for 
example, by prolonged sickness, a severe surgical operation 
or long continued absorption from a neoplasm) the normal 
bactericidal properties of the tissues are interfered with so 
that the bacteria flourish and we say that the patient has 
an infection. An operative technic should be attempted which 
will interfere as little as possible with the normal functions 
of the tissues so that their vitality, or, in other words, their 
resistance to pathogenic bacteria is lowered as little as pos- 
sible. 

Second, many surgeons apparently regard the tissues of 
the body as being sterile, and when an infction occurs fol- 
lowing a surgical operation they at once assume that the 
offending organism has been introduced from some extraneous 
source. It must be remembered that pathogenic bacteria may 
be in the tissues or introduced from some outside source or 
both, and it is only occasionally that the source of the in- 
fecting organism can be found. 

For several years every infection occurring in St. Mary’s 
Hospital has been reported to the pathologic department and 
an endeavor made to trace the source of the infection, but 
seldom has any definite conclusion been reached. An infec- 
tion has never been traced to the suture material used. In 
the following series of cases every wound which failed to heal 
by primary union was considered as an infection. Many of 
such discharged only a few drops of serum. A considerable 
number of such cases showed no growth in the cultures taken 
from the discharge from the wound. It has not been possible 
to take cultures for bacteria in all cases operated on the past 
year, but we hope to give a complete bacteriological report on 
all such cases in the future. Fortunately there were no deaths 
the past year from wound infection. 
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The following table gives the number of infections in 
each class of operation, a total of 111 or a percentage of .o19 
per cent. for the 5835 patients. 


No. Operations No. Infections 


DIE... cit téininsinnies santcnvnnnds 977 32 
Operations on tubes and ovaries............ 229 1* 
BORO NUN IG Sven cca c ce cgis cease 41 I 
NG IN hn bi ck in ee esicataieccee, 6 I 
Diwortianiitio ChE ccviccccccccsccccccces I I 
Excision ulcer stomach ....cccccccesccccses 20 1* 
EixcisiOm GMMIOMA MEEK .ccccccccccccvcccces I I 
Gastro-enterostomy (ant. and post.)........ 274 17 
Halsted amputation breast ................. 101 4 
NN | ee 315 14* 
OS ee 30 I 
SS CONE on cach deeds csedcunsccneses 78 I 
Hysterectomy (subtotal abd.)............... 215 2 
Hysterectomy (total abdominal) ............ 38 3 
Kocher operation, uterine prolapse .......... 39 2 
Ligation superior thyroid arteries .......... 363 7 
BMockels Giverticowlam ...ccccccccccccccccces 8 1* 
I  cicitidvranititdswsbarvnedies + 20 2 
a i 46 2 
I sinks cnkedebbebedatendseneinees 3 I 
Suture spinal accessory and facial nerves.... 1 I 
. Sarcoma thigh and inguinal glands.......... I I 
Shortening round ligaments (retroversion), 

Ns BO Whine cxtevsvecscsavasacave’ 160 2 
IES 5 ANG as GeAD Ree E ad oN ese’ 875 8 
PUNE Dah diced baeherededée Neils cisis'ss 47 4 

*One of these had the appendix removed also. ae 
III 


It will be seen that there are a considerable number of 
infections in appendectomies. When we made small McBur- 
ney incisions we rarely saw an infection. Now we make long 
straight incisions in a large number of cases and explore the 
entire abdomen in nearly every case regardless of the incision. 
When a McBurney incision is made the hand is also nearly 
always introduced to explore the abdomen. We have thought 
that the introduction of the hand through a small incision 
which, of necessity, draws the skin edges forcibly into the 
deeper layers of the wound was a large factor in this increase 
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of infection and we are taking added precautions against such 
contamination. The value to the patient of having a thorough 
abdominal exploration whenever the abdomen is entered has 
more than offset the slight infections that have possibly origi- 
nated from this procedure. 

The escape of secretions from the stomach and intestines 
is another source of infection in operations on those parts of 
the alimentary canal. Nearly one-sixth of the total infections 
occurred following operations on these organs. 

Pulmonary Complications.—Three cases showed symptoms 
of pulmonary embolism. There is a possibility of a mistaken 
diagnosis in these cases. In each instance there was sudden 
pain in the chest accompanied by dyspneea, a rapid pulse, and 
pallor, followed in a few days by a cough, with which the 
patient expectorated blood-streaked material. These symp- 
toms would indicate an infarct in the lung with softening later 
in the area of the infarct. These emboli occurred in patients 
as follows: (1) A patient on whom a cholecystectomy had 
been done and who also had a shortening of the round liga- 
ments. (2) A patient with varicose veins in whom an in- 
guinal hernia had been repaired. (3) A patient whose com- 
mon bile duct had been drained. 

The pulmonary complications have been classified into 
four groups: 


Group I. Pleurisy.—Patients who have a pain in the chest 
with a slight rise in temperature or no fever and a slight cough. 
There is often no cough. Hot applications or strapping of 
the side usually relieve the patient. The symptoms as a rule 
last only a few days; rarely longer than one week. We be- 
lieve that in patients operated on for conditions in the upper 
abdomen the pleurisy often is a result of the post-operative 
inflammatory reaction extending to the diaphragm and pleura. 


Group II. Bronchitis —Under this heading are placed 
those cases which have an excessive secretion in the air 
passages. Many of them have only a slight rise in tempera- 
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ture for a few days and expectorate excessive amounts of 
mucus or muco-purulent material. Others have a tempera- 
ture of 102° to 103° F. with increased respiration, but the 
symptoms quickly subside and the temperature drops to nor- 
mal in 48 to 72 hours. The physical examination discloses no 
areas of consolidation in the lungs. Some of these cases ap- 
pear to be a congestion of the lungs or more properly a con- 
gestion of the mucous membrane of the air passages. An 
upright position, fresh air and heat applied to keep the skin 
active are usually sufficient to bring speedy relief. Atropine is 
sometimes of marked benefit and is about the only medica- 
tion used. 


Group III. Bronchopneumonia.—In this group are the 
cases in which the inflammation has seemed to extend from 
the air passages into the tissues of the lung. The physical 
examination shows areas of consolidation or congestion in the 
lungs. The convalescence in these patients is slower than of 
those in Group II. The temperature is irregular and varies 
from normal to 102° F. 


Group IV. Lobar Pneumonia.—In this group are those 
patients who have a definite consolidation of the lung with a 
temperature of 102° to 103° for a week or more. The tem- 
perature is more likely to subside by slow degrees than in the 
typical lobar pneumonia. We believe that septic emboli are 
the cause of most of these cases. They rarely begin earlier 
than the third or fourth day following operation. In addition 
to the above there were six deaths from pneumonia. We 
could not attribute any of these cases to the anesthetic. 

The total number of patients having pulmonary complica- 
tions was 89 or .o15 percent. If we included the out-patients 
the pulmonary complications would be well under .o1 per 
cent. It should be mentioned that ether is used almost ex- 
clusively in this clinic. The following tables show the opera- 
tions in which lung complications occurred. 
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PLEURISY. 

PIO, ogi ont b acca ens Kanan ces sibesckastoedieee 4 
AQDORGOCHORSY ANE CUTELIAME® oon ok oc. cccdicdcwcncsctescat I 
Choledochotomy, cholecystostomy ...........c.eeeeeceeeess 2 
PO ida i vols ee decuenteincs <iensabncesstncecuen 2 
Resection portion transverse colon ...........ceseeeeeeee I 
Subtotal abdominal hysterectomy ........0..ccceeeeeeeees I 
OR TOURNEE c sawckivsdesdcoescmasciccissessnmante I 
Double hydrosalpinx. Appendectomy ................4-. I 
Removal ovary and tube. Wiley Mann curettage......... I 
Cholecystectomy and appendectomy ............ tale tude 
PO CD seni ctivsncdh vesitdinrdreenatiean I 
SE 65 iv ickeneda<eakeseeeseeaeabaaeenee I 
TES cnasienexecetsiaesienidieneemdidedasan I 
I its ocicntgn xndennundedicianaiesaede I 
ID oni. bnsdénsecscsawidsanetinass cs aastene I 
POCRESE GRGIO-GRRNIOOIOEED «oo cincicccessicvecccesaanss I 

PD 6. kb hes Cacwendsesas eens otaeasedese eugene 22 

BRONCHITIS. 

Cholecystostomy and appendectomy ............0.0seeeees 2 
CRONIN 5 ia sacri sint000ds <xiciwaiadiemnnaveus “i 
Posterior gastro-enterostOmy ........cccccccccccccsccsces 7 
IE > vntea desis cies ccimiassidiaeediexesneeees 2 
PO oi Rcccincccscewieds eed unes aeeen ceeds 5 
SUD SUNN “Wok 600d vevensbcddandadccnnbanetecpeenen 5 
COUN IE ass Di cndddawacbedvahia cans ddedtieesseuaed 2 
Anterior gastro-enterostomy .......ccccccccccccccccccccs I 
WD: IND onvinvnsscndensnss¥tesececda ne capes I 
OI NOUN 9 bc esas nnisis dcacnnksi dpesce sn venneseeeas 2 
BOER TSO OE CHR RCION o nov ki cccidcccdcscecdésceocees I 
ION. shade ne> cave icidcccctesiosswicershietonns 4 
I ip iciis anita sOn sda saan tan éaansaleee I 
EPOMEe CUE CUMEMI GROUND 6ocnincn cine cccdvinciasccnnsas I 
Transperitoneal excision bladder ............cecceccccees I 
Ligation superior thyroid artery .......0..cccccsccsccccse I 
Excision and cautery osteoma femur .................4.. I 

UE Sedcdodccdsgniteses bhasbecepenasanbaeeeel 39 

BRONCHOPNEU MONIA. 

DONE TIED. sn w05 5 ngxeseannceas cietia cas thaaneesan I 
Appendectomy and left inguinal hernia .............0000: I 
Cholecystostomy and appendectomy ........... eee ry Ty I 
RD 6 6 o.oo 856s ine eianwed weeinins ewav'e tl 
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Choledochotomy and cholecystostomy .............ees.00: I 
Posterior gastro-enterostomy .........ee.ceeecscceccecece I 
EE We dk > cae nec daek ehUdeenkbeoe +i e0-s0% abn I 

UE thbaARhacedake nconns dds cekeave nes vEINA.05 900° 7 


LOBAR PNEUMONIA, 


Cholecystostomy; post-operative hernia .............0.0.. I 
I ck Se rasties Vy eleery SoONs Wa SENYS 00004008 2 
eT in sck6 sks s CAEN RReWeS eedwecouvecsns berenes 2 
EE, Shc Kise KWAKA RE SWES Peed NESE ber cen cows I 
Cholecystostomy and appendectomy ...........ceeeeeeees 2 
POSSTIOT BROTTO-ENUETORIORIY once cc ceeccccccccccvcccccs 2 
PTT TT PTT ECT TET TT eT ee Tere I 
INES © cies, ipnsgnttede VaNbRcKenet sac do ndwhen I 

POET eee Oey Ee TT ee eT Tee Ter ee TTT 12 


Thrombophlebitis—The total number of cases having 
a phlebitis following operation was 16. Ajithough we 
continually have a certain number of phlebitis cases fol- 
lowing operations we have not been able to determine any 
causative factor in this annoying complication. We have 
always taken a middle course so far as getting the patients 
out of bed early is concerned. Most laparotomy patients are 
kept in bed from 8 to 12 days, except those having simple 
appendectomies, who are allowed to get up on the sixth or 
seventh day following operation. It will be seen from the 
following table that exactly three-fourths of these cases of 
phlebitis were in the left femoral or internal saphenous vein 
and one-fourth in the right; none were double. This is about 
the usual proportion in our clinic. It has not been determined 
definitely that patients that have an infected wound or are 
infected at the time of the operation are more susceptible to 
phlebitis than so-called clean cases. We are often surprised 
to find a phlebitis develop in a patient that has otherwise had 
an ideal convalescence. In only one of the present series was 
there an infected wound. It will be noted that in one of these 
patients phlebitis occurred in the arm following an operation 
for perineal fistula. The other cases of phlebitis were in the 
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femoral or internal saphenous vessel. Our usual treatment 
for this condition has been elevation of the leg with hot appli- 
cations. There were no cases of embolism the past year 
following phlebitis. 


THROMBOPHLEBITIS. 


Left Right. 

Po a TE Ce re I I 
Appendectomy; curettage; perineorrhaphy ...... I 
Cholecystostomy; int, Alex. curettage .......... I 
RIOR OUTED GROUING 5 a.c 0s obs crn ndenseaneds I 
Total abdominal hysterectomy .................. I I 
ND otis e'bcee eiddectnadcienrsnive danke I 
Cholecystostomy and appendectomy ............ I 
ery eer ee errors I 
POO: SII 66 deni dde dade cawentudncwksnss I 
Tube and ovary; appendectomy; Wiley-Mann.... 1 
SN I irs, hie Fi ne chee ea dee ee I 
Mayo operation, prolapse .............eeeeeeees I 
Ws SID: Kav veioundvncnebecuiacusebonse I 
SID 66 iunicncntabasduneavasuses dues I 

ME. itis padak add xKadentiseeaewens daauees 12 4 


Surgical Rash.—Surgical rash occurred 5 times during 
the year. Certain authors appear to attribute this condition 
to the use of soap suds enemata. It is rather surprising that 
this condition has not been observed more often considering 
the fact that soap suds enemata were used quite extensively 
in our clinic.* As we have observed the rash, it more often 
simulates a scarlet fever eruption, although occasionally it 
resembles a well marked case of urticaria. 

Epididymitis and orchitts were noted four times in the 
following operatons: Excision of myoma of the bladder, ex- 
cision of carcinoma of the bladder, a suprapubic prostatectomy, 
and an inguinal hernia. 

Acute dilatation of the stomach, which formerly was often 
seen, was encountered but once during the year, this being in 
a case of cholecystostomy and posterior gastro-enterostomy 
for duodenal ulcer. We believe that we have been able to 





* Soap suds enemata are not now in routine use in the clinic. 
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avoid this serious complication by early and frequent washing 
of the stomach. Whenever a patient has vomiting or regurgi- 
tation of bitter fluid from the stomach, although there is no 
real vomiting, routine lavage is employed. 

Scarlatina occurred once following a small skin grafting 
operation. One patient on whom an appendectomy had been 
done had an arthritis which affected some of the joints but 
subsided in a few days. A perineal abscess developed in a 
patient who had had an abdominal resection of the sigmoid. 
Another patient on whom a vaginal hysterectomy had been 
performed developed a general furunculosis. Three cases, one 
an amputation of the breast, one a block dissection of the 
neck, and the third a spermatocele, developed a mild cellulitis. 

Three patients developed a tonsillitis following their op- 
erations, one was an abdominal hysterectomy, one was a liga- 
tion of the superior thyroid artery, and the third was a short- 
ening of the round ligaments and perineorrhaphy. 


TasBLeE SHOWING NUMBER OF OPERATIONS ON REGION OR ORGAN; THE 
OPERATIONS FROM WHICH THERE WERE FATALITIES AND THE NUMBER 
OF DEATHS THEREFROM. THE NUMBER OF DEATHS REPORTED ARE 
OnLy THOSE WHICH OCCURRED IN THE HOSPITAL. 


Total No. No. of No. of 
of Cases. Opers. Deaths. 
Operations ON CLORIUM oo... scccccecccoces 64 I 
I is eh ineas deedenesmaendsc 9 I 
Trephining for fracture ............... 5 I 
OE i ce iuicas veneccddcanwnne 187 
SS. GU GUD acckadscsstexanevccines 569 
SII ON- OONE ois cihinvinins bids dcccanseds 566 
Sarcoma, glands excision .............- 3 I 
Tuberculous glands excised ........... 105 I 
Operations om thyfOtd ooo. seescocccesensee 1249 
Thyroidectomy for carcinoma ........ 2 I 
Single ligation thyroid vessels ........ 363 5 
Thyroid carcinoma, exploration ........ 4 2 
Thyroidectomy goitre, including the thy- 
CPS cee ccdiaverscewveseves 504 


Thyroidectomy, exophthalmic ........ 275 I 


we 
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Cheeainnn ch HOGI 6 ik svic e cciincccececnens 
Amputation for carcinoma (Halsted).. 


Operations on back 


rr 
Empyema, decortication of lung........ 
ION GIG 865K ok Claes ce kaw anes 


Operations on rectum, such as hemorrhoids, 
Oesia O: ante tacit 


Operations on male genital organs.......... 


Minor gynecological 
Perineorrhaphy 


ee 


Miscellaneous operations, such as tapping for 
Ce eS ee 


Operations on extremities ...............-. 
Femur, ununited, Lane splint .......... 
Halsted’s metal band for occlusion of 

8 er re ae 


Operations on stomach ............seeee0- 
Gastro-enterostomy for chronic ulcer.. 
Gastro-enterostomy, closure of 
Gastro-enterostomy for carcinoma 
Gastrostomy 
Gastrectomy, partial, for carcinoma... 


ee 


Operations on first portion of duodenum.... 
Gastro-enterostomy for chronic and 
subacute ulcer and its results...... 

Acute perforating ulcer, sutured and 
gastro-enterOStOMy ...--cceseeeeee- 

Ulcer excised and pyloroplasty......... 


Operations for appendix ............+2.8. 
Acute and suppurative appendicitis . 
Chromic appendicitis ...ccccccccscccees 


Operations on small intestines ............. 
Resection fistulae with obstruction...... 
Intestinal obstruction, acute and chronic 
Intussusception, ileum into colon, acute. . 
Laparotomy for diffuse septic peritonitis. 
JNO dec dc dnncuvennccsenessenss 
Traumatic rupture, small intestine su- 

WIE Fina vnnccks cuncecenscddaderess 
Exploration, carcinoma, irremovable ... 


Total No. No. of 
of Cases. Opers. 
285 
10! 
38 
66 
4 
8 
234 
180 
599 
178 
150 
321 
6 
I 
242 
40 
10 
31 
8 
46 
223 
187 
6 
20 
*977 
347 
446 
78 
8 
13 
I 
6 
I 
I 
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Total No. No. of No. of 
of Cases. Opers. Deaths. 
Operations on large intestine ............+. 108 
Resection large intestine, including 
recto-sigmoid for carcinoma ....... 41 6 
Resection sigmoid for colitis........... I I 
Colostomy for carcinoma with  ob- 
IE Setrcesecna tiRee sce on ean 24 
EE ooo incavieie anh esbaneckes 2 I 
Operations on rectum .......ccccccscsccees 38 
Resection posterior for carcinoma..... 27 4 
Harrison-Cripps operation for carci- 
eed osiucanbaaniess tase ee 4 I 
Operations on liver and gall-bladder........ 821 
oe 255 5 
Cholecystostomy for cholecystitis and 
RNR OK Penida hana a kixene sess 426 
Cholecystoduodenostomy ...........+... 4 I 
Choledochotomy, stones in common 
COE Eee ee OE 06 5 
Duodenocholedochotomy .............. I [ 
COPEPOTIONS OR DARCTERS «2... cessrcccscciane 16 
SB eer ree TTT er rere 465 
Inguinal hernia, including strangulated. 315 3 
WE NUE osc ckaoamiien es uinawses 78 I 
Operations on ovaries and tubes ........... 229 
Laparotomy for intraligamentary cysts. . I I 
Laparotomy for ovarian cysts, dermoid. 13 I 
Operations Of Wheres ...s.cccccoccccces tes», 
Hysterectomy, abdominal complete .... 38 
Hysterectomy, supravaginal ........... 215 3 
Hysterectomy, vaginal ......ccccccssee 38 2 
Hysterectomy, vaginal, and plastic opera- 
Ce COE SURIIIOD o siasine kccwasccess 39 I 
INS, «i eth tenet es annie 85 
Laparotomy for exploration carcinoma. 15 3 
Operations on kidney and ureter.......... 206 
Nephrectomy for mesothelioma ........ 9 I 
Exploration kidney, hydronephrosis and 
Mreberothatomey ocsisdscccccccsocs I I 
Nephrectomy for pyonephrosis with or 
WE IDR: og ink 6 da cs ikaw iss 38 I 


Nephrectomy for tuberculosis .......... 41 3 
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Total No. No. of No. of 
of Cases. Opers. Deaths. 
Operations on bladder and prostate ........ 185 
Cystotomy, suprapubic, for calculus and 
WORMED boc wb ceknecs beckacesqnebions 28 I 
Cystotomy, suprapubic, for retention and 
CONS) noch ne Ciansencucumeaeudess 24 2 
Carcinoma bladder, suprapubic resection 2 I 
Papilloma bladder, malignant ......... 6 I 
Prostatectomy, suprapubic ............ 79 4 
Prostatectomy and cystostomy, supra- 
pubic, for hypertrophied prostate, cal- 
culus, cystitis and pyelitis .......... 4 2 
Total number of operations ............... 8703 
Total number of deaths following operation. 119 
Cases not operated but dying in hospital... 5 


Total number of patients operated on 7053 
Number of in-patients ............ 5835 
Number of out-patients 








ABOLISHING PAIN AFTER OPERATIONS WITH 
NERVE BLOCK A DISTANCE. 


BY LEIGH WATSON, M.D., 
OF OKLAHOMA CITY. 


Tue abolishing of pain after operations is one of the 
most important if not the most important problem with which 
modern surgery has to contend. By the application of a 
simple and efficient nerve block da distance, which can be 
successfully used by any physician, the most painful and annoy- 
ing after-effect of surgical operations is eliminated. We are 
careful to select the safest anzsthetic, choose the best opera- 
tion, perform it as skilfully and expeditiously as possible under 
a rigid aseptic technic; in fact, nothing is left undone that 
will add to the safety of the procedure and the prompt heal- 
ing of the wound. At the same time nothing has been done 
to relieve the patient of the post-operative pain, which has 
become accepted as a part of the operation itself, a necessary 
evil, to be endured as a matter of course. The post-operative 
pain is one of the most unpleasant and disagreeable remem- 
brances the convalescent has of his operation, and in reality 
it is the most distressing pain the patient is compelled to 
bear. I have had patients tell me that the pain of an acute 
attack of appendicitis was not as severe as that of the first 
day or two following the operation, Unfortunately the 
majority of people who require an operation are handicapped 
by disease, injury, age, or shock. These patients are least 
able to withstand pain, and it is particularly in this class of 
cases that the nerve block a distance, for the prevention of 
pain after operation, will find its greatest usefulness. 

Before beginning the operation the entire line of incision 
is anzsthetized with a weak cocaine, one-tenth per cent., or 
novocaine, one-fourth per cent., solution with adrenalin, even 
though general anzsthesia is used for the entire operation. 
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Whenever possible I begin and finish the operation with local 
anesthesia alone, because the nerve block a distance is easier 
and usually more thorough with the patient awake and able 
to tell when the analgesia is complete. A sterile solution of 
urea and quinine hydrochloride, one-half to one per cent., 
is injected with a long needle into each layer of tissues, one 
or two inches from the margin of the wound, as it is sutured. 
Solutions weaker than one-half of one per cent. have proven 
unsatisfactory; the analgesia is uncertain and of too short 
duration. The urea and quinine provides a complete nerve 
block, and as the solution does not come in contact with the 
cut surfaces it does not interfere with the healing. With 
this method the single advantage possessed by urea and 
quinine as a local anzesthetic—prolonged analgesia—is utilized 
without its disadvantages. Post-operative analgesia per- 
sists longest when the urea and quinine is infiltrated in this 
manner. It is well known that a local anesthetic lasts the 
longest in tissues that are not cut. The analgesia continues 
for three to seven days. By the time the nerve block a distance 
has lost its effect, healing has progressed sufficiently to make 
further anzsthesia unnecessary. 

Next to the operation itself, the post-operative pain is 
the principal factor with which we have to contend in the 
production of shock. The nerve block ad distance prevents 
post-operative stimulation of the brain cells, therefore, there 
can be no after pain or shock and exhaustion of the subjective 
mind. The lessening of shock reduces the mortality rate, 
and renders border-line cases under the old methods safe 
risks with the nerve block. The importance of this is evident 
when one considers the number of cases operated on each 
year in which the outcome is uncertain or doubtful when they 
go on the table. Crile says, under general anesthesia the 
patient may not move when you cut unblocked nerves, but 
there will be the same degree of shock as though he was cut 
without any anesthetic whatever being used. It must be 
remembered that with inhalation anesthesia the greater part 
of the brain is awake and responds to injury just the same 
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as though no anesthetic had been used. The entire sub- 
jective mind is unanesthetized and sensitive to the slightest 
trauma, with the resultant nervous shock. 

With the patient under general anesthesia one is often 
tempted to make an incomplete nerve block, especially when 
the patient has been anesthetized for a considerable time. 
When the urea and quinine is hastily or carelessly injected 
nerves will usually be left unblocked. The pain and shock 
vary inversely with the completeness of the nerve block. 

After an amputation of the breast for chronic mastitis, 
under local anzsthesia, I have purposely allowed a partial 
return of sensibility, the nerve block d@ distance was then 
used, and in a few minutes the patient was free from pain 
and remained so for several days. The use of sedatives 
and opiates is unnecessary, because pain is absent. With a 
comfortable and painless convalescence it is reasonable to 
presume that, as it becomes generally known that the post- 
operative pain can be eliminated, surgery will lose much of 
its dread, and perhaps operations will become more popular. 


TRANSACTIONS 


OF THE 


PHILADELPHIA ACADEMY OF SURGERY. 


Stated Meeting held January 6, 1913. 


President, Dr. Gwitym G. Davis, in the Chair. 


CARCINOMA MASTITOIDES. 


Dr. Morris BoorH MILLER remarked that Dr. Schuman in a 
recent paper before this society clearly discussed the known 
clinical and pathological factors involved in cases of carcinoma 
mastitoides and gave abstracts of the previously published cases, 
twelve in number, including his own. To these he wished to add 
two cases, one of his own, and one which he had through a per- 
sonal communication from Dr. Barton Cooke Hirst. 

Briefly it may be defined as a rapid, almost fulminating form 
of mammary cancer occurring as a rule in the pregnant or puer- 
peral woman which presents, at least during some portion of its 
course, a breast which resembles in a striking manner either 
acute or subacute purulent mastitis. It generally arises sud- 
denly, it always progresses swiftly, and the end is early death 
with or without operation. 

Case I.—K. B., aged thirty-six, was seen at the Polyclinic 
Hospital on September 23, 1912, complaining of enlargement of 
the right breast. The family history was excellent. The patient 
had been married fifteen years, and borne three children, all of 
whom were living and well, and had had one miscarriage. Her 
babies were breast fed, she had never had any trouble with 
either breast. 

She was several months pregnant. About two weeks after 
her last period she noticed that the right breast was larger than 
the left, especially about the upper and outer portions. This 
enlargement gradually increased and soon there commenced con- 
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tinuous pain, with exacerbations, more recently referred to the 
axilla. Support and rest gave relief. 

On the examination the whole right breast was uniformly en- 
larged from the sternum to the mid-axillary line. The skin over 
it was like pigskin; the feel was hard but not nodular; the sur- 
face was distinctly warmer than over the other breast; it was 
infiltrated, brawny, and dusky red; the nipple was retracted; the 
axillary and supraclavicular nodes were enlarged. In general 
appearance it closely resembled a neglected mastitis. (Figs. 1 
and 2.) 

Later ulceration appeared in the region of the nipple and 
immediate operation was postponed because it was believed a 
still birth would result. Judging from the probable character of 
the disease and its evident extent it seemed quite probable that 
her life would be forfeited anyhow and therefore the life of her 
unborn child was of first consideration. It was therefore agreed 
that she was to be kept under observation for a month when, in 
Dr. Nicholson’s judgment, premature labor could safely be in- 
duced. 

She was kept under observation for one month more and then 
admitted to the hospital on October 26, labor was induced on the 
27th and on the 28th she was delivered of a healthy female child 
who weighed on the fourth day four pounds and six ounces. On 
November 4 under ether anesthesia a large dinner-plate incision 
was made extending in three lines from the sternum, the clavicle, 
and the posterior axillary line. The whole breast was rapidly 
cut away clean from the chest wall. The axilla was dissected 
out both toward the clavicle and backward toward the scapula. 
It was seen that the nodal involvement was widespread, extending 
well above the first rib and therefore a prolonged and painstaking 
dissection was not attempted. By undercutting and the careful 
approximation of the flaps only a moderate sized triangular area 
was left uncovered. Recovery was interrupted and she was dis- 
charged on November 27, with a small granulating area still 
open. One month later there were already evidences of recur- 
rence in the scar. 

A pathological report by Dr. John A. Kolmer shows the 
presence of a relatively small amount of connective tissue stroma 
and dense infiltration with irregular masses of epithelial cells of 
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the squamous celled type. The normal structure of mammary 
tissue with acini and ducts is entirely lost. In the superficial 
portion there is an area with total loss of epiderm and an ulcer 
characterized by leucocytic infiltration, extravasated blood and 
fibroblasts. This ulcer extends into the carcinomatous area. Sec- 
tions of lymphatic gland show a capsule and narrow strips of 
lymphoid tissue, the major portion of the gland being infiltrated 
with masses of epithelial cells. 

Case II.—Dr. Barton Cooke Hirst’s patient had borne eight 
children. He saw her for the first time eight months after 
the last delivery. The malignant disease of the breast had begun 
two weeks after the infant was born and was treated for some 
time as an abscess. When she came under observation the con- 
dition was inoperable, there being extensive involvement of the 
glands of the neck. 

A good illustration in colors of this case appears in the 7th 
edition of Dr. Hirst’s Text Book on Obstetrics. 

Dr. WILLIAM L. RopMAN remarked that he did not believe 
that this condition was as rare as was formerly thought, though 
of course, it was rare in comparison to the ordinary form of car- 
cinoma. First, one should accurately differentiate between the 
true genuine carcinomatous mastitis, which does look very much 
like an inflammatory process from the beginning, and those cases 
of distinctly localized or discreet processes which may be outlying 
in the periphery of the breast and some of which, under the in- 
fluence of pregnancy, take on later the seeming characteristics of 
acute carcinoma. In his opinion carcinomatous mastitis is just 
about as common in the non-pregnant as in the pregnant woman; 
in fact, of the four cases seen by him, three were women forty- 
five years of age, one had not been pregnant for 25 years, and 
another non-pregnant for 24 years; both had borne living 
children and neither had had miscarriages subsequently. The 
third case was seen in Dr. Estes’ clinic; this patient also was 
about forty-five years of age. The case was brought into the 
clinic under the impression that it was an abscess but, on lancing 
it, there was no pus present and a complete amputation was done. 

In all of them the breast presented the same appearance, 
brawny, red and indurated, the skin having an appearance very 
much like orange peel, with indentations here and there. All three 
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cases died very quickly in spite of operation. The first case died 
3 months after operation with extensive metastasis to neck, 
lungs, and liver. A fourth case began as a discrete process at 
the sternal end of the gland, and at the expiration of the fourth 
month of pregnancy the entire gland was involved; her hus- 
band, a medical man, insisted on operation; she had a rapid 
metastasis to the liver and that with the pregnant uterus filled the 
abdomen very shortly after operation. At the 7th month of 
gestation the speaker was summoned by Dr. Nicholson and, 
finding her discomfort so great, concurred in his opinion that 
premature labor should be induced; she lived but a few weeks 
thereafter. Dr. Estes’ case likewise lived but a few months after 
operation. The second case lived a year apparently in good con- 
dition, when there occurred involvement of the opposite breast 
which was removed. She died six months after the second op- 
eration. The prognosis in these cases is most deplorable, not one 
having been saved to his knowledge; yet if the cases are seen 
early enough, as the last case just referred to, who was seen 
within three weeks after discovery of the growth, there is more 
chance of prolongation of life and a possibility of cure. 

The essential point is that the form of carcinomatous mastitis 
under discussion is to be differentiated from the local and dis- 
crete growth which is stimulated by pregnancy. 

Dr. AstLey P. C. ASHuHUuRST stated that through the kindness 
of Dr. Miller and of Dr. Skillern he had seen this patient some 
months before operation, at which time she was pregnant about 
six months, and remarked that unless he had been told that it was 
a case of carcinoma mastitoides he should not have known it; 
that it seemed to him like an ordinary carcinoma simplex, neither 
a scirrhus nor an encephaloid. The microscopical examination 
showing that the tumor was composed of squamous cells, is 
certainly an unusual finding. 

Dr. MILLER, in closing, stated that he had gone over the 
pathological reports in some of the reported cases of this con- 
dition and found that there was a variety of cells concerned in 
this process, but in all there was leucocytic infiltration and some- 
times abscess formation. Apparently the differentiation of car- 
cinoma mastitoides is not a pathological but a clinical one, de- 
pending upon certain factors regarding which there is but little 
known. 
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LUXATION OF THE PATELLA. 


Dr. MILLER, in reporting this case, stated that traumatic 
luxation of the patella occurred in three forms: (1) Lateral 
displacement; (2) rotary displacement; (3) backward displace- 
ment, with wedging of the patella between the tibia and 
femur. Of these lateral displacement is the most common and 
the case reported illustrates this type. When dislocated laterally 
it may be inward or outward, and complete or incomplete, de- 
pending upon whether the patella is in contact with the condyle 
or still touches the joint surface. Inward luxation is very rare 
and this rarity may be attributed to the greater size and more 
rounded form of the inner condyle; furthermore, the inner edge 
of the patella is thicker and hence more exposed to violence; 
and, finally, in the normal leg the extensor apparatus lies a little 
to the outer side of the midline and hence outward displacement 
can more rapidly occur. In the reported cases the violence caus- 
ing these lesions may be described as a direct blow to the patella 
with sudden forcible contraction of the quadriceps, while the 
knee is bent and perhaps turned inward. In direct ratio to the 
completeness of the luxation the capsule is torn longitudinally 
and sometimes the extent of this tear may be felt through the 
skin. The knee is somewhat bent inward and there is a tendency 
to outward rotation of the foot. The patella is found on the 
outer side of the condyle and the trochlea is empty. Naturally 
in incomplete luxation the symptoms are less pronounced. 

A much rarer form is that of rotary displacement where the 
patella is rotated on its long axis and stands vertically on its 
edge in the trochlea, or, in extreme cases, it may turn completely 
over so that its cartilage covered surface is beneath the skin. 
The rotation may occur inward or outward with equal frequency. 
There is tearing of the capsule longitudinally on the side from 
which the patella rotates, or in the extreme instances where ro- 
tation is complete the capsule is torn on both sides. The char- 
acter of the causative factors seems the same as in lateral dis- 
placements. Reduction is sometimes easily accomplished by 
simple manipulation with the hip flexed and the knee hyper- 
extended, but more often it is difficult and only possible with 
rather extensive open operation. 
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The third type, that of backward displacement with wedging 
of the patella between the tibia and femur, is so infrequent that 
only four cases have been placed on record. In these cases the 
patella was driven into the joint by rotation on its transverse 
axis and the joint surface of the patella faced upward. Passive 
extension was impossible. In Szuman’s case, which is accepted 
as typical, the crucial and external lateral ligaments were rup- 
tured. Reduction has been done by manipulation after cutting 
the patellar tendon. 

The present case was in the person of a well developed man 
of 28 years who was admitted to the Philadelphia Hospital, 
December 17, 1912, with the history that in July, 1912, he fell 
off a wagon and violently struck his right knee on the cartway. 
He received no treatment other than a bandage. 

On admission the right limb showed moderate atrophy of the 
quadriceps, at the most amounting to 5 cm. less than the well leg. 
The calf measured 1 cm. less than its fellow. With the leg ex- 
tended the difference in appearance between the two knees was 
not great, although the patella could be seen about half its diam- 
eter external to its normal position. On flexion, however, the 
difference was marked and caused a curious broadening of the 
knee. (Fig. 3.) The patella rested upon the epicondyle, and 
both the quadriceps and patellar tendons were tense and deflected 
to such an extent that they formed an obtuse angle with each 
other. The greater part of the surface of the femoral condyles, 
including the intercondyloid notch, could easily be palpated and 
the sharp edge of the tibia could be both seen and felt. (Fig. 
4.) There was no effusion, no tenderness and no appreciable 
thickening of the ligaments. With the limb extended there was 
some turning outward of the foot and a slight degree of genu 
valgum was present. Very little disability attended this unre- 
duced displacement. The patient said he was able to do every- 
thing he did before the accident except to walk up and down 
stairs easily. He showed some weakness in voluntary extension. 

Under ether anesthesia an attempt was made to reduce the 
luxation by manipulation, while the limb was flexed on the body 
with the knee straight. The patella could be pressed back into 
its place but as soon as released the condition recurred. It was 
seen that a permanent reduction could only be accomplished by 

















Skiagram showing luxated patella. 








LUXATION OF THE PATELLA. 739 


open operation. This was suggested and refused. It seemed 
probable that the suturing or plication of the torn capsule with 
transference of the tibial tubercle with its patellar tendon to a 
new site, to the inner side of the tibia, might have given a per- 
manent cure. 

Dr. W. G. ELMER inquired what mechanism of muscular ac- 
tion produced rotary dislocation of the patella and the inner or 
the outer edge more likely to be anterior? He had seen a patient 
lying helpless on the ground, whose patella had been turned 
directly on edge by muscular action, the result of slipping. 

Dr. G. G. Davis recalled having seen a patient who had 
several years previously luxated his patella. It was lying on the 
outer side instead of on the front of the condyles. The advisa- 
bility of operation was suggested but refused, as the knee had 
such good function. This bears out Dr. Miller’s experience as 
regards the restoration of function after these injuries. Another 
case was a young woman who had had hip disease in childhood 
with absorption of part of the head and neck of the femur. The 
distance between the knee and pelvis being lessened resulted in a 
loosening or relaxation of the quadriceps tendon. When such 
a person stands up with the knee fully extended the patella sags 
somewhat, and if there is a quick, sudden contraction of the 
quadriceps it will pull the patella over the side of the condyle. 
Then by placing the foot firmly on the ground and hyperextend- 
ing the knee and giving the quadriceps a jerk the patella jumps 
back again into normal position. That is not a traumatic con- 
dition, but may occur in cases of hip-joint disease. Extreme 
knock-knee is another affection in which it occurs. 

Dr. MILLER, in closing, said that there was an anatomical 
reason why the external luxation occurred more frequently than 
the internal, based on the fact that the internal condyle is larger 
and more rounded, the midline of the extensor muscle is a little 
to the outside, and there is no place for the patella to lodge. With 
the complete reversals there is no reason why these should occur 
one way more than the other, from the inside or vice versa. The 
speaker was glad that Dr. Davis had called attention to the con- 
genital type; there was also a recurrent type occurring after trau- 
matic luxation. In these cases if there is much disability opera- 
tion is indicated. Bunts, of Cleveland, recently reported a case 
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in which there was a double habitual luxation of the patella. He 
opened the knees and sutured the longitudinal tear and overlapped 
after the method of Mayo in umbilical hernia. He had a rather 
unsatisfactory result. He thought he might have obtained a 
better result had he transplanted the insertion of the patella 
tendon at the tibial tubercle to a point on the inner surface of the 
head of the tibia. 


INTERPARIETAL HERNIA. 


Dr. MILLER prefaced the report of his third case with the 
following résumé of the subject: 

To that form of inguinal hernia in which the sac is in the 
abdominal wall is applied the term interstitial or interparietal 
hernia, and several varieties have been carefully studied by 
Gobell, Macready, Kiister, Breiter and others. 

Interparietal hernia, broadly speaking, comprises three varie- 
ties, but these have further subdivisions. The three forms are, 
first, where the sac is in the loose connective tissue between the 
peritoneum and the transversalis fascia, the properitoneal type; 
second, where the sac is found between the muscle layers of the 
abdominal wall, the intermuscular type; and, third, where the 
sac is in the loose connective tissue between the external oblique 
and the skin, the “ inguino-superficialis ” type of Kiister. 

We are mainly indebted to Kronlein for our knowledge of the 
properitoneal hernias. Something over 70 cases have been re- 
ported of which Holder and Breiter have collected 40. As a 
rule, they have only been recognized at operation, usually for 
strangulation or during radical cure operations. And the reason 
for this is obvious, since the presence of properitoneal hernia 
may give rise to no phenomena save in the event of strangula- 
tion. Dr. Francis S. Stewart reported before the Academy of 
Surgery on January 4, 1909, a case of intestinal obstruction due 
to a strangulated properitoneal hernia upon whom he successfully 
operated. 

Briefly summarized it may be stated that this variety of inter- 
parietal hernia occurs in the large majority of cases in males and 
nearly a third of these have maldescended testicles; in nearly all 
the sac is bilocular, one portion being concealed behind the trans- 
versalis fascia, as the properitoneal pocket, while the other por- 
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tion is external and appears as an ordinary hernia. Several 
theories have been advanced to explain their formation. In some 
it would seem that the narrowing of the neck of the sac of an 
external hernia due to various causes, of which the pressure of a 
badly fitting truss is easiest to imagine, a diverticulum is created 
and constitutes the properitoneal sac. In others reduction in 
mass may account for it. But in the vast majority of cases pro- 
peritoneal hernia is a congenital condition, associated with other 
congenital defects such as maldescent and the occurrence of ordi- 
nary hernia. Properitoneal hernia in the femoral region has been 
reported in 10 cases, all in women. 

In the intermuscular variety the usual site of the sac is be- 
tween the internal oblique and the aponeurosis of the external 
oblique. However, according to Gdbell, in addition to this loca- 
tion the sac may be found between the internal oblique and the 
transversalis, or between the transversalis and its fascia. In the 
instances where a hernia of this type attains considerable size 
there is often muscle atrophy amounting to the practical disap- 
pearance of one or more layers. This variety appears as an oval 
swelling, which does not project much from the surface, lying 
above and parallel to Poupart’s ligament. Some of the sac may 
pass, to a small extent at least, into the scrotum or labia. 

Of Gobell’s 115 cases, III were in males, two-thirds were on 
the right side, and with more than half of these there was mal- 
descent of the testicle. Again the congenital element as a causa- 
tive factor stands out prominently, but it is certain, however, 
that some were due to awkward attempts at taxis and other 
similar external causes. 

The third variety is more readily diagnosed than either of the 
other two, as the sac lies on the external oblique aponeurosis and 
is merely covered by skin and superficial fascia. A round or 
oval or sausage shaped tumor, which projects as a rule consider- 
ably above the surrounding surface, is found above but not nec- 
essarily exactly parallel to Poupart’s ligament. The sac may 
extend either inward or outward from the neck, which is usually 
at or near the internal ring. In a case reported by Schmidt the 
location of the internal ring was displaced upward and outward 
toward the anterior superior spine. This type of hernia is always 
congenital and does not become scrotal or labial. Undescended 
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testicle is also found, but the disproportion between male and 
female examples is not so marked as in the other forms. 

Case Report.—A woman of forty-two years was admitted to 
the Philadelphia General Hospital on December 17, 1912. In the 
right groin there was an irreducible hernia of an unusual type. 
She stated that it had made its appearance as a small lump imme- 
diately following the birth of a child about twenty years ago. At 
first it was small and apparently partially reducible but it grad- 
ually grew larger and during recent years had shown no tendency 
toward reduction. It had not caused pain or inconvenience ex- 
cept now and then from the pressure of her clothing. 

The tumor mass was 9 cm. long, 4 cm. across at its base, and 
rose 5 cm. from the surrounding surface. (Fig. 5.) It lay nearly 
parallel to Poupart’s ligament, but the lower margin did not quite 
reach it. It was somewhat pedunculated. The skin covering it 
was somewhat thin in places but in others it was quite thick. The 
contents were entirely irreducible and had the characteristic 
feeling of adherent omentum. There was no tenderness to ma- 
nipulation. While the tumor possessed a long base it was easily 
determined that the attachment to the external oblique was in 
appearance only and that the inner portion, for at least two- 
thirds, had no deep connection and that the neck of the sac was 
situated near the upper and outer edge, at a point which seemed 
well outside the location of the internal ring. 

On December 21, 1912, the speaker operated under ether an- 
zsthesia. An elliptical incision beyond the limits of the hernia 
exposed the sac, and that portion which had extended toward the 
median line was lifted outward until the neck appeared. The sac 
was then opened and was found to have numerous trabecule 
along the walls. The contents consisted entirely of omentum 
which was widely adherent. This was tied off and the margins 
of the hernial opening, which was nearly circular and about 2 cm. 
in diameter, were freed of the adhesions. An intra-abdominal 
exploration showed that the location of the opening was dis- 
tinctly external to the internal ring as estimated by its distance 
from the deep epigastric artery, certainly 6 or 7 cm. Apparently 
this would place it in the category of Schmidt’s case previously 
mentioned. Inasmuch as the aponeurosis was not opened the 
condition of the internal oblique cannot be stated further than 
to note that there seemed a deficiency about the opening and 
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there were no muscle fibres to be seen in any part of the sac. 
After the sac was cut away the opening was closed by two mat- 
tress sutures of chromic catgut overlapping the margins freely. 
The woman made an easy recovery. 

It is, of course, apparent that this case was one of the super- 
ficial type of interparietal hernias in which the sac extended in- 
ward from the hernia opening and was situated between the 
aponeurosis of the external oblique on one side and the two layers 
of the superficial fascia and the skin on the other. It was the 
opinion of the speaker that it was probably due to a congenital 
defect, but that the appearance of a tumor of sufficient size to 
attract the attention of the woman did not occur until after child 
birth. 

Dr. CHARLES F. Nassau reported that he had had experience 
with only one of these cases, although he did not recognize it on 
examination. The tumor extended from the outer side of the 
lining of the canal between that and the crest of the ilium, being 
about the size of a large fist. It was tympanitic, and he believed 
it was some kind of separation in the abdominal wall. After in- 
cising the skin and clearing the aponeurosis of the external 
oblique he found the hernia had come out of the external ring, 
was indirect, and had turned upwards under the external oblique 
for a considerable distance, containing a good deal of bowel. Of 
course the condition is not always so easily recognized; not long 
after this a second case presented itself which seemed to be of 
the same nature but which turned out to be an abscess containing 
gas. With regard to the commoner forms of epigastric hernias 
he had operated upon three and had assisted in another. The 
statement made by Dr. Miller that they do not cause trouble 
unless strangulated is open to question. All of his own cases 
complained considerably and not one was strangulated. 


REPORT OF 25 CASES OF ACUTE PERFORATED DUODENAL 
AND GASTRIC ULCER OCCURRING AT THE 
GERMAN HOSPITAL. 


Dr. JoHN B. DEAVER read a paper with the above title, for 
which see page 703. 

Dr. Joun H. Gipson referred to his experience which was 
reported in 1909 with Dr. Stewart at the meeting of the American 
Medical Association in Atlantic City, when 22 cases with 10 
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deaths were considered; every case operated on under 24 hours 
recovered and those operated on later died. Ten cases were his own 
and since then he had had four others, two recovering and two 
dying; the two which recovered were operated under 24 hours, 
and the two that died were operated, one 24 and one 18 hours; 
therefore, he had had one death in a case operated under 24 hours. 
One patient died suddenly on the twelfth day. Autopsy showed 
peritoneal cavity perfectly clean and wound was entirely healed. 
The other death occurred on the tenth day, and was sudden; no 
autopsy. The main factor in saving these cases is the time which 
elapses between perforation and operation. Another point in- 
fluencing the mortality rate is the time spent in operating. A 
great many of these cases are saved now which formerly would 
have died because of the prolonged toilet of the peritoneum which 
was formerly practised. Relative to the diagnosis of ulcer, he 
believed that the absence of liver dulness was of the greatest 
diagnostic value, provided it was accompanied by a scaphoid and 
rigid abdomen. The presence of liver dulness was no indication 
that there was no perforation present. In the differential diag- 
nosis he thought there was often difficulty in excluding gall- 
stone colic. He had seen two such cases, one sent in as gall-stone 
colic on whom he operated thinking he had a perforation. The 
rigidity of gall-stone colic is relieved by morphia, but in gastric 
or duodenal ulcer the rigidity remains absolute. 

With regard to gastro-enterostomy he said that he had not 
practised this. Four of the cases had this operation performed 
upon them, but of his 14 personal cases, extending over ten years, 
but one was subjected to immediate gastro-enterostomy. He had 
operated on but one since the primary operation, doing a gastro- 
enterostomy, and had followed the history of these cases very 
carefully. All have remained well with the one exception men- 
tioned, who turned up 18 months after the primary operation 
with gastric symptoms. To draw conclusions as to the advisa- 
bility of a procedure like this we must have more cases. He 
believed that there was another element to be considered, the ex- 
perienced operator can do a gastro-enterostomy in the presence 
of an acute perforation operated upon within 24 hours and save 
the patient, but if this were generally practised the mortality 
would be very high. It had always seemed to him bad practice 
to open the lesser peritoneal cavity when the greater peritoneal 
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cavity is filled with pus, and this also prolongs the operation 
about twenty minutes. He had talked with Mayo about this, who 
is convinced that if the ulceration is turned in and constricted 
the case will recover. Whether or not a gastro-enterostomy 
should be done is a question not yet settled. He believed the con- 
striction of the ulcer, cutting off the blood supply and then starv- 
ing the patient for two weeks, feeding by rectum (one of his cases 
did not get a thing for 18 days and one not for 21 days) will 
cure practically all cases. 

Dr. RicHarp H. Harte said that the pain, intense rigidity, 
typical facial expression and the tendency to shock were so char- 
acteristic that the diagnosis of these perforations could, as a 
rule, be made without difficulty. Any attempt to deal with the 
conditions of shock was only a waste of time and the sooner 
operation was done the better would be the results. 

He agreed with Dr. Gibbon that in many of these cases the 
doing of a gastro-enterostomy was a waste of valuable time and 
should only be considered where the ulcer was too large to be 
closed in the usual way, and that in the majority of cases the 
results would be better if this method was pursued in the after- 
treatment, viz., restraining all food for a long period and, if nec- 
essary, nourishing the patient for the desired length of time by the 
rectum. 

Dr. WILLIAM L. RopMAN remarked that his experience had 
been very like Dr. Deaver’s in one respect ; in at least two patients 
with perforation, one of the duodenum and one of the pylorus at 
the juncture with the duodenum where the perforation was large 
and the escape of contents free, indicating that ulceration had 
been going on for some time, in that there had not been a single 
symptom in either referable to the stomach. The last case op- 
erated on was a young boy working in an iron foundry, who was 
seized with cramps after partaking of a hearty lunch. He was 
operated on within two hours. The perforation was so large and 
escape of contents so free that pylorectomy seemed advisable. If 
the perforation is in the stomach then one may or may not do a 
posterior gastro-enterostomy. If in the duodenum and much 
infolding is necessary to accomplish the result, a posterior gastro- 
jejunostomy would seem indicated. He said he had lost but one 
case which was operated upon more than 48 hours after per- 
foration. He had always believed when practicable in the radical 
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treatment of ulcer. Dr. Deaver’s experience tempts me to be more 
radical in the future. 

Dr. D. L. DeEsPARD reported as relevant to the discussion a 
case in which he had operated upon a child for acute appendicitis, 
eighteen months previously, the wound having been closed with- 
out drainage, and which recovered without complications. 

Yesterday afternoon the same child was admitted to the Jef- 
ferson Hospital in the service of Dr. John H. Gibbon with the 
history of having been suddenly seized with a severe abdominal 
pain the previous afternoon, and of having vomited once after 
taking some medicine, there was board like rigidity of the abdom- 
inal muscles, dulness in both flanks, the abdomen scaphoid in 
appearance and obliteration of the liver dulness. 

From the condition he felt that a perforation of the intestinal 
tract must exist, but with the exception of a history of indigestion 
for the past five years he had nothing to guide him. This, with 
a more marked rigidity on the left side about two inches below 
the umbilicus, made him feel that the stomach was the probable 
site. He consequently explored the upper abdomen first and 
found it full of pus but no lesion of any kind. He made a 
second incision over the point of greatest rigidity below the um- 
bilicus on the left side. Nothing was found in the pelvis or in 
the appendix region to account for the condition, but a loop of 
the ileum was found distended and thickened. This was found 
to be caused by a fibrous band almost occluding the lumen of the 
gut, proximal to which was a perforated ulcer. 

Dr. Deaver spoke of the intense rigidity over the immediate 
site of the perforation. If he had been guided by this observation 
he would have opened at once over the perforation and valuable 
time would have been saved. 

Dr. AsTLEY P. C. ASHHURST said that he had observed one 
clinical factor of interest in these cases of gastric or duodenal 
ulcer, namely, that in some patients the duodenal perforation 
developed some months or years after an attack of appendicitis. 
In the first case in which he operated for duodenal perforation, 
Dr. Frazier had removed the appendix just a year before in an 
acute attack. Owing to this history he diagnosed intestinal ob- 
struction. Opening the abdomen in the hypogastric region he 
found intestinal contents free in the peritoneal cavity ; then recog- 
nizing the nature of the case, opened over the pyloric region and 
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sutured the perforation. This year a patient from whom he had 
removed the appendix three years previously was admitted for 
gastric symptoms. Dr. Frazier operated on him, finding a sub- 
acute perforation of the duodenum, into adhesions. These are 
two cases in which the duodenal lesion seemed dependent on the 
previous appendicular infection. 

Although the second case of duodenal perforation was diag- 
nosed as appendicitis by the Resident, he did not repeat the error 
of his first case, but made a correct diagnosis before operation, 
basing it largely on the intense pain and the board-like rigidity 
of the abdominal muscles. The third case in which he operated 
was a patient of Dr. Neilson. He did not need to make a diag- 
nosis from the physical examination, but simply looked at the 
patient’s teeth, and said, “ Any man with teeth as bad as that 
must have a duodenal ulcer.’ The man had all the classical symp- 
toms, and a perforation of the duodenum was found. This pa- 
tient was the only one of the three who died; and he suspected 
that his death was due to the fact that the drain was removed at 
the end of 48 hours. Up to this time the patient had done very 
well, though sixty-four years of age; but he died 6 hours after 
this occurrence with symptoms of grave sepsis. 

All three of these cases were operated on within 5 or 6 
hours after perforation, and in none of them was gastro-enteros- 
tomy done. The first patient had no gastric symptoms for the 
three years following operation, and the second had none for 
the six months after operation. They have not been seen since. 

Dr. Gibbon has spoken of the question of pus in the abdomen 
as a contra-indication to gastro-enterostomy. As a matter of fact, 
in a great many of these cases the pus is sterile. In the two 
patients of his own who recovered, the pus was found to have 
been sterile; in the case of the patient who died the culture from 
the upper abdomen was sterile, but that from the pelvis showed a 
mixed infection, chiefly colon bacillus. 

Dr. Deaver strenuously advocates gastro-enterostomy in these 
cases on the ground that it prevents subsequent trouble. It may 
be pertinent to ask whether his patient who was operated on three 
times for perforation had had a gastro-enterostomy done at the 
first or the second operation. 

In reply to Dr. Jopson’s suggestion that the relation of ap- 
pendicitis and duodenal ulcer which has been referred to is to be 
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explained through an error in the first diagnosis (appendicitis), 
it may be said that the patient who was operated on for appendi- 
citis three years before Dr. Frazier operated for duodenal ulcer, 
had a gangrenous appendix, and that his wound had to be drained. 

Dr. JoHN H. Jopson noticed that no attention had been paid 
to the size of the perforation and the relationship to symptoms, 
stating that of the four cases he had sutured, the first case was 
operated on under a positive diagnosis of appendicitis after more 
than 24 hours; the second, under a probable diagnosis of appen- 
dicitis after 24 hours; the third, with a diagnosis of perforated 
ulcer, after 8 hours, and the fourth, with the same diagnosis, 
nearly 24 hours after perforation. All the cases recovered ex- 
cept the last. With a small perforation the gradual leakage of 
fluid even under careful observation may very often lead to a 
diagnosis of appendicitis, especially if the previous history is lack- 
ing, and in the first two cases the perforations were of this type. 
He did not perform a primary gastro-enterostomy in any of 
these cases. In one he did a posterior gastro-enterostomy two 
years later. As to the occurrence of perforation of gastric and 
duodenal ulcers, after removal of the appendix, it leads one to 
suspect not always a direct causal relationship between appen- 
dicitis and gastric ulcer, but that the diagnosis in the first instance 
was erroneous. 

Dr. JoHN B. Roserts called attention to a class of perforating 
duodenal and gastric ulcers subsequent to operations on the in- 
testines. He had lost two cases of bladder wound from such per- 
forations; of the stomach in one case, from perforation of the 
duodenum in the other. There were quite a good many cases on 
record where duodenal and gastric ulcers have occurred secondary 
to intestinal operations. 

Dr. G. G. Ross reported one case in which the performance 
of gastro-enterostomy might have saved the patient’s life. The 
man gave a history of dyspepsia and the diagnosis was peptic 
ulcer. He perforated at I1 A.M. and was operated on before 2 
p.M. He had a large perforation of a duodenal ulcer and great 
discharge of stomach contents. He had diminution of urine for 
two or three days after operation with symptoms of uremia. 
Exactly 7 days after the primary perforation he had a second 
with typical symptoms, pain, tenderness and marked rigidity, 
and he died. Postmortem showed a second perforation of this 
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duodenal ulcer. It was a horseshoe ulcer an inch and a half in 
length, the primary perforation was close to the pylorus and the 
second at the other end. Had he had a gastro-enterostomy he 
probably would not have perforated the second time, but it was 
not done, for the man was reported by the anesthetist as dead on 
the table during the operation. 

Dr. JoHN B. DEAveR, in closing, stated that in the majority 
of cases perforated ulcers were diagnosed by the house surgeon, 
who sees the patient first. Dr. Ross and others have said that 
certain cases of acute perforation are not diagnosable; this is 
doubtless true in a very small percentage, but not in the majority 
of cases by any means. He had seen two perforated gall-bladders 
neither of which were diagnosed and in both of which he ques- 
tioned if there was not a perforated duodenal ulcer. 

The majority of cases reported in his paper were very easily 
diagnosed by the definite character of the rigidity of the ab- 
dominal wall. Liver dulness is to be considered, but the special 
point is pronounced rigidity. There is difference of opinion as 
to the propriety of the performance of posterior gastro-enteros- 
tomy ; he did gastro-enterostomy in practically all cases and sees 
no reason why it should not be done. He did not think there was 
anything to be lost in opening up the lesser peritoneal cavity ; the 
latter could only be so when the patient had advanced peritonitis, 
and then nothing would do him any good. In the case of the 
patient upon whom both Dr. Wharton and he operated the in- 
durated area of the duodenum was the size of a silver dollar. The 
question of pylorectomy should be considered, but unfortunately 
in many of these cases the indurated area is in such close 
proximity to the head of the pancreas as to forbid it. 

Regarding feeding of the patient after operation, he concurred 
with Dr. Gibbon; he had frequently kept patients for ten days 
without any nourishment except that received through the bowel 
by means of enteroclysis containing whiskey and predigested 
beef juice. After the patient had recovered from the surgical 
treatment he should be treated medically. 


EXCISION OF THE COLON. 


Dr. CHARLES F. Nassau read a paper with the above title, 
prefacing the report of two cases by remarking that since the 
communications from Mr. W. Arbuthnot Lane regarding ex- 
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cision of the colon have become more generally known, much 
controversy over the rationale and efficiency of this operation 
has been occasioned. It would seem after carefully studying 
50 cases reported by Chapple, which had been submitted to this 
operation, that it was only undertaken after all the more simple 
remedies had failed and after there had intervened phenomena 
which were more serious than simple constipation. 

In the first case reported below the operation was not pri- 
marily undertaken to excise the colon, but this was found neces- 
sary owing to the serious interference with the blood supply of 
the bowel, which was occasioned by the separation of intra- 
abdominal adhesions. Anastomosis in this case was made between 
the ileum and the colon at the splenic flexure. A Finney’s pyloro- 
plasty was done at the same time. One of the most interesting 
results of this operation was the fact that a very intractable 
asthma, which had existed before it, seemed to be completely 
relieved and she seems now to be in perfect health. 

The second case was operated on with the definite intention 
of excision of the colon. This patient suffered from abdominal 
pain, nausea and vomiting. Had a furred tongue, cold extremi- 
ties, and extreme nervousness and marked emaciation. Palpa- 
tion revealed a large mass extending from the right iliac fossa 
to the liver. Bismuth remained in the ascending colon for ten 
days after its ingestion. There had been no bowel movement for 
twelve days previous to entrance to the hospital. Even active 
purgative measures instituted before operation were ineffectual 
in emptying the bowel, as is evident on examination of the speci- 
men. In this case the ileum was anastomosed to the sigmoid 
flexure after the intervening colon had been removed. Although 
this operation has been recent, the patient is already gaining daily 
in health and strength with marked improvement of appetite and 
is having two or three bowel movements every 24 hours owing 
to the short piece of large intestine remaining. The particular 
point to be avoided in the operation seemed to the writer to be 
keeping away from the duodenum on the transverse limb of the 
hepatic flexure. In neither case were breast changes noticed nor 
interference with the function of the joints, pigmentation of the 
skin, nor blood in the vomitus. 

Dr. Nassau recalled many cases of appendectomies which con- 
tinued to suffer abdominal pain after operation, and cases in which 
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enormously distended ceca had been left undisturbed, the 
bearers of which had been a constant source of annoyance to him 
because of their very vague pains remaining in the right iliac 
fossa, and other cases of ventral fixations, nephrorrhaphies and 
gastro-enterostomies in whom ptosed and dilated colons were ob- 
served at operation, in whom there had been but little abatement 
of symptoms or no improvement in general health. Three other 
cases were cited in which the speaker felt that an excision or 
exclusion of the colon would have markedly benefited. 

One, operated on four years ago for appendicitis with much 
dilatation of the cecum with but temporary improvement, who 
now complains of constant pains in the right iliac fossa, pale pasty 
complexion, cold clammy hands, anemia and chronic infection of 
the ethmoid cells, in whom, although the bismuth was delayed in 
passage, there occurred daily movements. 

The second case was operated on six years ago for appen- 
dectomy, right salpingo-oophorectomy and ventral fixation, who 
three days post-operative developed obstruction of the bowel and 
in whom on reoperation adhesions were found at the splenic 
flexure where the colon was almost occluded by adhesions not 
noted at the previous operation. Subsequent history developed 
the fact that evacuations had been effected only after four quarts 
of water had been administered by enema. The patient died. 

A third in whom 18 months ago a Finney’s pyloroplasty was 
done for the symptoms of eructations of gas, constant gastric 
distress, occasional vomiting and obstinate constipation. There 
was a large redundant colon noted, and, while there was an im- 
provement in the gastric symptoms, constipation remains and her 
general condition is still poor. 

The speaker further stated that such questions as abnormal 
fixations of the pylorus by adhesion bands (either evolutionary, 
as claimed by Lane, or inflammatory, as held by others), which 
also elevate the hepatic and splenic flexures and bind down the 
lower part of the sigmoid and the upper part of the rectum and 
cause various irregular fixations of the intestines, do not always 
involve facts capable of practical demonstration. The effects of 
intestinal absorption upon the various organs and upon meta- 
bolism in general are not so well comprehended as to enable us to 
attribute arterial sclerosis, breast changes, joint involvement, tu- 
berculosis of the hip to colonic stasis, although some symptoms 
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are very suggestive. Certainly all the variations from normal 
are not necessarily pathologic. Certainly chronic constipation is 
a simple diagnosis and the signs of auto-intoxication unmistak- 
able. Colonic redundancy or ptosis is definitely revealed by the 
skiagraph. It would seem that one might best plan operative 
interference by drawing their conclusions from the X-ray where 
there can be demonstrated an unmistakable mechanical obstruc- 
tion. Certainly excision of the colon for this condition will be- 
come a permanent operation. ) 

Case I.—G. C., thirty-eight years, has had all usual diseases 
of childhood. Operated on September 23, 1909, 29 stones re- 
moved from gall-bladder, appendectomy, transverse colon elevated 
and fixed. March, 1g1o, gall-bladder was removed for gangrene 
of gall-bladder. 

Present Illness.—Since last operation patient has had asthmatic 
attacks preceded by sneezing and a tickling sensation in 
the nose. The attacks usually occur at night. And are now 
occurring about every six days. A lump appears in the region of 
the gall-bladder, the attacks come on, the patient vomits a large 
quantity of bile and is then relieved. Sometimes the attacks are 
aborted by hot coffee. Formerly the bowel movements were light 
in color, but now they are of normal color. Bowels are consti- 
pated. During the attacks the patient voids frequently and large 
quantities. No pain. Appetite is fairly good. 

Operation (December, 1910).—Patient etherized. An in- 
cision five inches long was made in the region of the gall-bladder 
through the old incision. The bowels were found to be adherent 
to each other in several places. Pylorus and duodenum were 
adherent to the under surface of the liver and to each other. The 
stomach was pulled to the right and was considerably ptosed 
The colon and cecum were distended. The cecum was about 
three times the normal size. Transverse colon was ptosed. All 
adhesions were broken up. A Finney’s pyloroplasty was then 
done. 

Owing to destruction of blood supply it was decided to re- 
move portion of colon. The transverse colon was clamped at 
about its centre; the mesocolon was dissected free from the rest 
of the transverse colon, ascending colon and cecum, being clamped 
as it was dissected. The ileum was clamped about 4 inches from 
the czecum and cut across. The mesocolon was ligated with heavy 


EXCISION OF COLON. 753 


silk and catgut. About two feet of colon and ileum was re- 
moved. The ends of the severed intestines were sutured with 
continuous suture of catgut, after being tied with No. 3 chromic 
catgut ligature. A loop of the side of the ileum was caught be- 
tween clamps and another caught in the transverse colon near 
splenic flexure and a lateral anastomosis made. The peritoneal 
surfaces were sutured together with heavy silk sutures. 

Case II.—E. H., thirty-one. For past two years has had in- 
testinal indigestion. Since early summer has had attacks of ob- 
stinate constipation lasting 6 to 8 days and attended with con- 
siderable abdominal pain and cramping when bowels moved. 
During last month has vomited after pain which is severe over 
lower abdomen. Has lost about 25 pounds. 

Operation.—Patient etherized. A six inch incision was made 
through abdominal wall vertically, about 1 inch to right of um- 
bilicus and extending from 2 inches below umbilicus to 4 inches 
above umbilicus. The colon was drawn out through this incision 
and was found to have a very long mesocolon. The ascending 
and transverse colon were greatly dilated and sacculated, and 
contained many hard fecal lumps. The descending colon was 
found to be greatly atrophied. Numerous small linear scars and 
adhesions were found along the course of the colon. The ileum 
was clamped with two clamps about two inches from the ileoczcal 
junction and cut between. The two ends were covered with hot 
wet packs and laid aside. The mesocolon was then clamped in 
sections and cut, freeing the colon from the ileocecal junction to 
the sigmoid. It was here clamped with two clamps and cut be- 
tween and the colon removed. All clamped portions of the meso- 
colon were then ligated with catgut and dropped back into the 
abdomen. The end of the ileum was then ligated, cut, cauterized 
with pure carbolic acid, and inverted with a silk purse-string 
suture. The end of the sigmoid was treated in like manner. A 
lateral anastomosis was made with Major’s clamps about two 
inches from the ends. The back portion of the anastomosis was 
sutured with a silk inversion suture. The gut was then opened 
and an anastomostic suture of catgut closed the opening joining 
the two parts. The inversion suture was then completed. A few 
more interrupted silk sutures were then made to further invert 
the gut and strengthen the anastomosis. 

Dr. JoHN B. DEAvER believed that Mr. Lane was correct to 
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a degree but not in toto. He did not believe all these cases of 
pain which Dr. Nassau’s and his patients had after operation 
require further operative interference, nor did he believe by any 
means that all of them were due to chronic intestinal stasis. The 
case shown Dr. Nassau was undoubtedly such a one. He did not 
see how any medication or massage would aid that condition. He 
had had the pleasure of having Mr. Lane operate on a case for 
him at the University Hospital, in which he divided the lower 
ileum and anastomosed it to the side of the sigmoid flexure low 
down. 


SACRO-ILIAC SUBLUXATION. 


Dr. JOHN B. Roserts reported the case of a man aged twenty- 
one years who was admitted to the Methodist Hospital October 
31, 1912, with the history that the previous night he had been 
caught between a moving freight car and a cap log. He com- 
plained of pain in the back, the epigastric region and the right 
hip. There was tenderness over the right hip, but by passive 
and active motion of the right lower extremity no clinical evi- 
dence of fracture of the femur or dislocation of the hip-joint was 
found. When he first entered the hospital his condition was not 
thought to be serious, and his injuries were looked upon as mere 
contusions. He was, accordingly, referred to the dispensary by 
the resident physician, but was brought back to the hospital on 
account of pain, entering, as above stated, on the 31st of the 
month. His temperature was 100°; pulse 90; respirations 24. 
He was not seen by the speaker until the next day, which was 
November I. 

The X-ray report by Dr. Percival showed that the man was 
suffering from a subluxation of the right sacro-iliac articulation, 
which was shown by an irregular line running in a generally 
vertical direction between the sacrum and ilium. The man com- 
plained of a good deal of pain. Broad bands of adhesive plaster 
were applied around the pelvis so as to steady it. This strapping 
extended from the pubes to the umbilicus and was carried over 
the bony prominences of the ilium, which were protected by 
cotton pads. The urine was negative. 

On the 8th of the month ether was administered and a more 
careful examination made before attempting reduction of the dis- 
placement. The legs, measured from the anterior superior spine 
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of the ilium to the lower part of the internal malleolus, were 
apparently of the same length. Posteriorly a line, drawn trans- 
versely across the back between the posterior superior spines of 
the ilium, showed that the distance from the middle of the spinous 
processes of the vertebrz to the posterior iliac spine was slightly 
greater on the right side, which was the injured side, than on 
the left. The examination of the length of the limbs, etc., and the 
skiagraph showed no fracture of the iliac bones, and the pubic 
arch and the ischium were free from such injury. Under full 
relaxation of ether with two men making traction upon the 
axilla and shoulders and a third making steady pull on the right 
limb by grasping him by the foot and ankle, the speaker was 
able, with his hand upon the posterior portion of the right iliac 
bone, to cause by manipulation a sudden slipping similar to that 
which is felt when dislocation is reduced in other regions. The 
slip was not like the grating of crepitus in broken bone, nor quite 
so marked as the snap which is felt in reducing a ball and socket 
joint, but it, however, partook more of that character than of the 
character of joint crepitus from arthritis or a fracture crepitus 
from broken fragments. 

A large plaster-of-Paris and gauze splint was made by pour- 
ing the gypsum paste upon large sheets of gauze laid one upon 
another. This was fitted to the whole back and held in front so 
as to make a great trough in which the body lay. This splint was 
held in place by a many-tailed Scultetus binder. 

An X-ray picture taken subsequently showed, according to 
Dr. M. F. Percival, the radiographer, a more nearly normal re- 
lation of the parts than before the reduction operation was at- 
tempted. The gypsum trough was removed at the end of about 
two weeks. The injured region was then supported by adhe- 
sive plaster strapping. 

On November 29 the patient was allowed to be up in a chair 
as the pain and tenderness were not so marked. 

On December 2 he was ordered to use crutches, which he re- 
fused to do, either from pain, or because of his sullen temper- 
ament. 

On December 5 he was discharged, as he was unwilling to 
remain any longer. During a display of anger at this time he 
attempted to walk and did so, though with difficulty. This, ac- 
cording to the resident physician’s record, seemed to be due more 
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to the inactivity of lying in bed than from any great pain suf- 
fered. It is difficult to know how much pain the man really had 
and how much was assumed. 

This case is reported because from a hasty glance at the text- 
books on dislocation one realizes that subluxations of this joint 
must be unusual, as it is difficult to find records of them. In this 
instance it seemed that there was no fracture, but a true dis- 
placement to a limited extent of the joint surfaces. There is 
usually an articular cavity between the sacrum and ilium, al- 
though there is often an obliteration of the cavity more or less 
complete by fibrous union between the cartilages. 

A good deal of attention has recently been given to this joint 
because of the opinions of some orthopedic surgeons that many 
painful injuries of the back are undiagnosticated partial displace- 
ments or sprains of this articulation. It hardly seems possible 
that subluxations are as frequent as some writers seem to insist. 
X-ray investigation and reports of injuries, such as that just de- 
scribed, should, therefore, be recorded. Thus the true pathology 
of the lumbar pains discussed by Goldthwait and others will be- 
come more thoroughly understood. 

Dr AstLey P. C. AsHHuRST stated that he had recognized 
only two undoubted cases of sacro-iliac subluxation. The first 
patient was a young woman who sprained her back by carrying a 
heavy hand-organ around the streets in her occupation as “ mis- 
sion singer.” She had been ailing for months and could get no 
relief. Then she came under the speaker’s care in Dr. Davis’s 
service at the Orthopedic Hospital about six months ago. She 
was put through the routine examination for sacro-iliac sprain, 
and though no luxation was recognized at the time, she reported 
at her next visit that ever since having the “ manipulations ” she 
had been free from all discomfort. She has remained well since. 

About the same time a man hobbled into the dispensary at 
the Episcopal Hospital; he was bent over and could hardly walk. 
He had injured his back by a lifting strain, and had been con- 
fined to bed, in constant severe pain, for about a week. He was 
placed upon the bed for examination with difficulty, and made to 
lie prone. After the routine examination he got up from the bed 
quite spryly, walked around the room in comfort, and expressed 
his delight at the rapid cure. 


TRANSACTIONS 


OF THE 


NEW YORK SURGICAL SOCIETY. 





Stated Meeting held at the Roosevelt Hospital, January 22, 1913. 
The President, Dr. CHar.Les L. Grgson, in the Chair. 





COMPRESSED AIR FOR OPERATING-ROOM AND 
EMERGENCY USE. 


Dr. Kart CONNELL (by invitation) demonstrated an appa- 
ratus forming part of the equipment of the Roosevelt Hospital, 
by which compressed air was supplied from a central plant for 
delivering anzsthetics and for emergency use. He stated that 
after careful investigation, it had been found that the cheapest, 
most stable and reliable compressor for the service desired was 
the reciprocating steam pump. Rotary mechanism was elimi- 
nated from consideration on account of the waste and wear and 
unreliability of high speed machinery, while electric pumps were 
eliminated on account of the greater first cost, the less direct and 
more expensive form of energy used, but chiefly on account of 
the lack of reliability. Steam pumps, on the other hand, were 
cheap at first cost and cheap maintenance in energy consumed. 

In conjunction with the air supply, Dr. Connell also demon- 
strated the permanently installed low pressure supply of nitrous 
oxide and oxygen, of which only the supply cocks and pressure 
gauges showed in the operating room. 

Dr. Connell further demonstrated an anesthetic meter for 
automatically delivering exact amounts and percentages of ether 
vapor, air, and exact mixtures and quantity of two or more 
anesthetic gases. 


PERFORATED DUODENAL ULCER. 

Dr. KarL CONNELL presented a man, thirty-two years old, 
who was admitted to the Roosevelt Hospital on January 7, 1913. 
For twelve years, periodically, he had suffered from indigestion, 
with anorexia and eructations of acid food. For four years he 
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had had attacks of epigastric pain, coming on usually three hours 
after the evening meal, and relieved by food and beer. After his 
Christmas dinner, he suddenly experienced a cramp-like pain in 
the epigastrium. This was relieved by vomiting, but persisted 
with lesser severity until New Year’s Day, when, after another 
hearty meal, he experienced a similar and more severe attack, 
and was subsequently confined to bed with general abdominal 
pain localized in the right upper quadrant. 

On admission, there was generalized rigidity and tenderness 
in the right upper quadrant. He had a slight rise of tempera- 
ture, and a blood count showed a moderate leucocytosis. The 
abdomen was opened through a right rectus incision, and a small 
abscess was found between the stomach and the anterior abdom- 
inal wall, with a perforation on the anterior face of the pylorus, 
distal to the pyloric ring, and sealed by omentum. The ulcer 
was inverted by suture, a posterior gastro-enterostomy was done 
and the wound closed, with drainage over the site of the abscess. 

Cultures from the abscess showed a non-hemolyzing strepto- 
coccus of low virulence and in pure culture. 

Two hours after the operation, symptoms of acute gastric 
dilatation presented; these were relieved by prompt lavage and 
turning the patient on his face. The post-operative course was 
otherwise without unusual incident. 


ACUTE SUPPURATIVE OSTEOMYELITIS OF THE SCAPULA. 


Dr. JAMES I. RusSELL presented a girl, ten years old, who 
was admitted to the Roosevelt Hospital, in the service of Dr. 
George E. Brewer, on January 4, 1913. The history obtained 
was that five weeks prior to her admission she began to suffer 
from pain, swelling and stiffness of the right shoulder, and at 
that time she felt ill and feverish. The fever and pain gradually 
subsided, but the stiffness and swelling persisted and the diffi- 
culty in moving the arm gradually increased. 

When the patient entered the hospital, abduction was limited 
to about 45 degrees; flexion and extension to about 50 degrees. 
The contour of the right scapula was obliterated and there was 
an area of fluctuation over the supraspinous fossa from which 
the staphylococcus aureus was obtained by aspiration and at the 
time of operation, as shown by culture. There was no history 
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of a previous injury. The patient had had measles, mumps, 
whooping-cough and tonsillitis, but none of these illnesses im- 
mediately preceded the present condition. An examination of 
the blood showed 15,800 leucocytes, 4,000,000 red blood cells, 
75 per cent. hemoglobin, and 65 per cent. polynuclears. The 
Von Pirquet and Wassermann tests were negative; the urine 
showed nothing abnormal. 

An operation revealed pockets of pus burrowing through the 
supraspinous fossa, extending along the posterior border of the 
scapula through the spine, involving the infrascapular fossa and 
the lower angle of the bone. The cavity thus formed was lined 
with soft granulation tissue containing several sequestra. The 
granulations were scooped out, the cavity swabbed with carbolic 
acid and alcohol and then filled with Mosetig-Moorhof paste. 
The case was progressing favorably, and the patient was still 
under treatment in the hospital. 


PAPILLARY CYSTADENOMA OF THE MALE MAMMARY 
GLAND. 


Dr. RusseELt presented a man, fifty-six years old, who four 
months prior to his admission to the hospital noticed a small, 
hard, painless lump in the left breast. This had gradually in- 
creased in size until it was as large as a small orange, involving 
the entire breast, which was tender and fluctuating at the nipple, 
the surrounding area being hard and nodular and not tender to 
palpation. The skin was adherent at the nipple and the entire 
mass moved on the deep fascia. There were no palpable axillary 
glands. The patient could recall no injury to the breast, he did 
not think that he had lost weight, but was not as strong as he 
was a year ago. He had suffered from a slight cough during the 
past year, but was otherwise well. There had been no secretion 
or bloody discharge from the nipple. 

A complete removal of the breast was done. Pathologically, 
the growth proved to be a papillary cystadenoma. 


STRANGULATED FEMORAL HERNIA: PARTIAL 
ENTERECTOMY. 


Dr, RussELt presented a woman of sixty who was admitted 
to the hospital on November 26, 1912. For four years she had 
had a right femoral hernia which she had been able to control 
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by a truss. Three hours before admission she was seized with 
cramp-like abdominal pain and vomiting, and found that she 
could not reduce the hernia. Upon admission, her temperature 
was 102°; pulse, 92; leucocytes, 12,400; polynuclears, 87 per cent. 

Operation, which was done by Dr. Russell about six hours 
after the onset of the symptoms, revealed a gangrenous loop of 
intestine, necessitating a resection of 8 or Io inches of intestine, 
which was done by an end-to-end suture through a right rectus 
incision. The patient’s convalescence was uneventful until the 
eighteenth day, when she developed a right lobar pneumonia, 
from which she made a good recovery. 

In connection with this case, Dr. Russell called attention to 
the advantage of an incision through the right lower rectus 
muscle in dealing with a femoral hernia in which a resection was 
necessary. 


ACUTE UNILATERAL HAZEMATOGENOUS INFECTION OF THE 
KIDNEY: NEPHRECTOMY. 


Dr. RUSSELL presented a man, twenty-three years old, who 
was admitted to the hospital on December 27, 1912, with the 
history that eighteen hours before his admission he was seized 
with a sharp pain in the right lumbar region. He felt nauseated, 
but did not vomit. There was frequent, burning urination. On 
admission, his temperature was 101.6° ; pulse, 84. A blood count 
showed 14,000 leucocytes; 67 per cent. of polynuclears and 33 
per cent. lymphocytes. There was tenderness over the right 
kidney, the lower pole of which was palpable. 

Eight hours after his admission, the temperature had risen 
to 104.4°, and it ranged between this and 103° for 48 hours. 
It fell to normal on the third day, and upon cystoscopic exami- 
nation pus and red blood cells were observed coming from the 
right kidney. The left showed nothing abnormal. His tem- 
perature, with the exception of one sharp rise, remained prac- 
tically normal for six days and then suddenly rose to 103.8°, 
where it remained for twenty-four hours, when the right kidney 
was removed. The patient’s convalescence was complicated by 
a severe bronchitis, but was otherwise smooth. The urine, which 
contained much pus and some red blood cells before the op- 
eration, still contained a trace of pus, but no blood cells. 
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URETEROLITHOTOMY. 


Dr. WILLIAM DarracH presented an iron-worker, thirty- 
one years old, who nine months before his admission to the 
Roosevelt Hospital began to suffer from daily attacks of hema- 
turia. About a month after their onset he had a sharp attack of 
pain in the left lumbar region, followed by the passage of gravel 
and a subsidence of the pain. During the next two months the 
hematuria persisted, but without pain. About four months ago 
the pain recurred in the left lower quadrant and left kidney 
region, the attacks usually coming on at night, preventing sleep, 
and associated with burning urination. Occasionally, the pain 
radiated downward to the head of the penis. Since that time 
there had been no hematuria, but a persistent pain in the left 
lumbar region. 

A physical examination at the time of the patient’s admission 
to the hospital was negative. Upon cystoscopic examination, the 
urine from the bladder was found to be slightly turbid. There 
was some congestion of the bladder walls, but the bladder toler- 
ance was good. The right ureteral orifice was normal, and a 
catheter was passed to a point 23 cm. from the bladder wall, 
where it was obstructed. From this catheter there was an im- 
mediate and rapid flow of urine, which was clear in its gross 
appearance. Indigo-carmine did not appear in the flow within 
thirty-five minutes after its injection, showing that the function 
of the kidney was evidently below par. The left ureteral orifice 
was large and somewhat congested, and the catheter became 
obstructed after passing it for a distance of nine cm. Pressure 
at this point produced pain, which was referred to the head of 
the penis. No urine was secreted through the catheter, and 
movements of the instrument within the ureter were followed by 
the discharge of a small number of pus flakes. 

Operation (August 31, I1911).—An incision was made from 
the tip of the twelfth rib downward and forward toward the 
anterior, superior spine. Upon incising the muscles and ex- 
posing the kidney, the latter seemed to be enlarged and was 
studded with white spots. The ureter was large and distended. 
With the fingers, the kidney capsule was freed from adhesions, 
but owing to its short pedicle it was impossible to deliver the 
kidney into the wound. The ureter was now freed with the 
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fingers, and a stone felt just at the pelvic brim. The stone was 
milked upwards until it could be reached through the wound. 
A half-inch incision was then made into the ureter longitudinally 
directly over the stone, and the latter removed with forceps. 
The calculus was about one cm. in length. There was a con- 
siderable discharge of urine through the wound in the ureter. A 
flexible director was introduced, but no more stones could be 
detected. The incision in the ureter was closed with fine 
chromic gut, the wound was irrigated and a cigarette drain in- 
serted to the kidney bed. The muscles were sutured with heavy 
chromic gut and the skin with silkworm gut. The cigarette 
drain was removed on the sixth day, and when the patient left 
the hospital, on the twenty-second day, the wound had com- 
pletely healed. Since that time, over sixteen months ago, he had 
been free from pain and discomfort, and there had been no 
hematuria. 

Dr. Darrah said he had spared the kidney in this case be- 
cause it seemed to be chiefly hydronephrotic, and because the 
function of the other kidney was somewhat impaired. The upper 
route was followed on account of the importance of inspecting 
the kidney itself. 


CARCINOMA OF THE STOMACH: PARTIAL GASTRECTOMY: 
PULMONARY THROMBOSIS: ABSCESS OF THE LUNG. 


Dr. DarraAcH presented a stableman, thirty-two years old, 
who until nine months prior to his admission to the Roosevelt 
Hospital had enjoyed unusually good digestion. He then had a 
sudden attack of vomiting which recurred once or twice daily, 
and was at first associated with considerable abdominal pain, but 
later with almost no discomfort. More recently he had vomited 
almost everything he had eaten, the vomiting usually occurring 
two or three hours after meals, although some times not until 
the following morning. He had never vomited blood nor had he 
noticed that his stools were abnormal in color. In spite of the 
fact that his appetite remained good, he had lost 25 pounds in 
weight and felt very weak. 

Upon admission, beyond marked emaciation and scattered 
palpable lymph nodes, the physical examination was negative, 


CARCINOMA OF THE STOMACH. 763 


except for the abdomen. This was slightly distended, the super- 
ficial veins being visible. The left upper quadrant seemed fuller 
than normal, and the liver edge could be felt just below the costal 
margin. Gastric peristalsis could be seen on tapping the abdom- 
inal wall, the greater curvature being outlined about the level 
of the umbilicus. A blood examination showed 5,090,000 red 
cells, with 52 per cent. of hemoglobin, 8,000 leucocytes and 68 
per cent. of polymorphonuclears. Gastric analysis showed in a 
total amount of 60 c.c., a total acidity of 12, with no free hydro- 
chloric acid, a questionable lactic acid reaction and no blood. 

Upon operation, a mass was found on the lesser curvature of 
the stomach near the pylorus, involving both the anterior and 
posterior surfaces. A little more than the distal half of the 
stomach was removed, and a posterior gastrojejunostomy was 
done. Pathologically, the growth was pronounced an adeno- 
carcinoma of the stomach, with lymph node metastases. 

On the second day after the operation, the patient’s tempera- 
ture rose to 102°, falling to normal on the fourth day. On the 
eleventh day, after a sudden attack of pain in the left infra- 
scapular region, the temperature again began to rise, and ex- 
amination of the chest showed an area two and a half inches in 
diameter which gave bronchial voice and breathing sounds, with 
crepitant rales. The temperature reached 102° on the fourteenth 
day and then ran an irregular course for two weeks, ranging be- 
tween normal and 103°. The sputum gradually became more 
profuse and very foul-smelling, containing many pus cells and 
cocci; no tubercle bacilli were found. 

When the patient left the hospital he had a troublesome 
cough, with foul-smelling expectoration, which was very pro- 
fuse on rising. He was sent to the day camp on the roof of the 
Vanderbilt Clinic, where his cough and expectoration gradually 
cleared up, and within three and a half months he had gained 
over 20 pounds. 

At the present time he had no digestive symptoms of any kind 
excepting a sense of fulness after a large meal. His appetite 
was excellent. There was still a slight cough, especially in the 
morning, but with little or no expectoration. He is now 14% 
pounds over his normal weight. 
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PARTIAL EXCISION OF LOWER SHAFT OF ULNA FOR 
DEFORMITY FOLLOWING COLLES’S FRACTURE. 


Dr. DarRACH presented a waiter, thirty-eight years old, who 
seven weeks before his admission to the hospital fell, striking 
on the dorsum of the flexed wrist and sustaining a fracture of 
the lower extremity of the radius. He was treated by splints for 
four weeks, followed by massage and baking. At the end of six 
weeks, both pronation and supination were limited to one-half; 
there was flexion to 135 degrees, extension to 200 degrees, nor- 
mal abduction and no adduction. Attempts at supination and 
adduction caused pain. The X-ray showed marked comminution 
of the lower radius, with considerable radial shifting. The lower 
extremity of the ulna was below the level of the radial articular 
surface. 

Because of the good results obtained after the subperiosteal 
removal of the lower extremity of the ulna in an old, unreduced 
forward dislocation of the head of the ulna, it was thought that 
the condition in this case might be improved by a similar proce- 
dure. The pain and limitation of function were believed to be 
due to the relatively lower position of the ulnar head, and the 
resulting strain on the inferior radio-ulnar and radio-carpal artic- 
ulations. As it seemed unwise to try to lower the radial articular 
surface, it was decided, at the suggestion of Dr. Kirby Dwight, 
to shorten the ulna, preserving the ulnar articular surface. 

Through a small posterior incision the lower end of the ulna 
was exposed, its periosteum carefully reflected and about half 
an inch of the shaft removed. The bone was cut through with 
cutting forceps, resulting in a good deal of splintering, an effort 
thus being made to obtain a more rapid regeneration. The hand 
and forearm were put up in a starch bandage in strong adduction 
and left in that position for five weeks, the first dressing being 
done at the end of two weeks. At the end of seven weeks su- 
pination and pronation wre limited to one-fifth. There was 
flexion to 135 degrees and extension to 225 degrees, with twenty- 
five degrees of adduction. There was no pain on extreme supi- 
nation, but slight pain on extreme pronation still persisted. 
There was still slight motion at the site of the fracture. 

Dr. Darrach said that this operation seemed indicated in old 
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cases of fracture of the lower extremity of the radius where, 
through impaction or comminution, the level of the radial artic- 
ular surface was sufficiently raised above the level of the ulnar 
head so as to interfere with the movements of pronation, supina- 
tion and adduction. When there was much radial shifting it 
would seem wiser to remove the whole lower three-fourths of 
an inch of the ulna, not including the styloid process, as the 
speaker said he did in a previous case of old, unreduced forward 
dislocation of the head of the ulna. That case was already on 
record. 

Dr. CHARLES A. ELSBERG said he could recall several cases 
where he had met with considerable difficulty in getting union in 
the ulna. In one instance it was two years before satisfactory 
union of the bone occurred. 

Dr. DARRACH said that in two out of three cases of partial 
ostectomy of the ulna that he had performed, solid union had 
taken place without much difficulty, but that there still existed 
in the present case a little motion at the site of the operation. 


PARTIAL ENTERECTOMY FOR INTUSSUSCEPTION IN A 
CHILD FIVE DAYS OLD. 


Dr. CHARLES N. Down presented this case with remarks, for 
which see page 713. 


DIVERTICULITIS ILLUSTRATING THE LIMITATIONS OF 
THE TWO-STAGE METHOD OF PARTIAL COLECTOMY. 


Dr. Down presented a man, sixty-four years old, who was 
operated upon in the Roosevelt Hospital in June, 1912, for a left 
scrotal hernia of the so-called “sliding” variety. It was not 
possible to adjust a satisfactory mesocolon for the displaced in- 
testine, although this intestine was returned to the abdomen in 
fairly good condition and was only slightly constricted by later 
adhesions. 

In September, 1912, the patient returned to the hospital 
suffering from attacks of constipation and from pain in the left 
side of the abdomen, where a large mass could be felt. An 
incision was made through the left side of the abdominal wall, 
and the mass was found to be connected with the descending 
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colon. Subsequently, it was found to be due to an intestinal per- 
foration caused by diverticulitis; the intestinal contents had 
escaped into the peri-intestinal fat, and had formed an encapsu- 
lated abscess which was connected with the intestinal lumen by a 
small channel. This fatty tissue was very extensively indurated, 
and was thoroughly incorporated with the intestinal wall. The 
mass was six or eight inches in diameter, and was only slightly 
movable. In ‘appearance it suggested carcinoma, and manifestly 
a resection was necessary whether the condition was due to car- 
cinoma or to diverticulitis. The peritoneum was therefore 
divided at the left of the descending colon, thus mobilizing that 
portion of the intestine and the indurated fat in which it was 
encased. The entire mass was then delivered through the abdom- 
inal incision. The afferent and efferent portions of the intestine 
were clamped, their walls were sewn together internal to the 
clamps for a distance of three or four inches, and the abdominal 
incision was closed up to the point of their emergence. A silk 
ligature then replaced the clamps which closed the emerging 
intestine, and the entire mass was removed, leaving the afferent 
and efferent portions of intestine projecting from the wound, 
somewhat after the manner of a double-barrelled gun. 

The silk ligatures were left in place for 72 hours, which was 
much longer than the observer had supposed possible. By that 
time good wound healing had resulted, and a satisfactory arti- 
ficial anus was established. The partition between the two por- 
tions of intestine was included in a pressure clamp after the 
method of Krause. This pressure was begun on the fifth day, 
and the opening was complete on the seventh day. Fecal matter 
then passed to the anus, but as there was still much leakage by 
the stoma, the rest of the partition was included in a clamp and 
similarly divided. An attempt to close the stoma under cocaine 
was only partially successful. 

Owing to absence from the city, further treatment was de- 
layed until November, when under ether anzsthesia the intes- 
tinal margins were liberated and the edges freshened and brought 
together. They were then reinforced by a second row of stitches 





*Krause: Cent. Chir., 1900, 57. 
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and further supported by a row of skin sutures. Healing 
promptly resulted, and the patient had enjoyed excellent health 
since. 

Dr. Dowd said that the method of lateral anastomsis with 
immediate wound closure after intestinal resection had been very 
widely adopted. It presented many advantages, and any one 
who employed a different method might well be expected to give 
his reasons for doing so. The first reason must be that patients 
with cancer of the large intestine were usually very poor sur- 
gical risks; most of them are much debilitated by their disease 
and many are in a condition of acute obstruction when they 
come to the hospital. The mortality rate of resection and imme- 
diate anastomosis must be very high in debilitated patients who 
have large amounts of retained intestinal contents. 

Again, much peri-intestinal inflammation may be present, 
owing to perforation from diverticulitis or ulceration, and such 
inflammation greatly increases the difficulty of successful anas- 
tomosis. 

Again, there is sometimes a great deal of fat about the wall 
of the large intestine; this lies between the peritoneum and the 
muscular coat of the intestine, and increases the difficulty of get- 
ting peritoneal apposition. 

Mikulicz studied these conditions with much care, and by 
adopting a two-stage operation for cancer of the large intestine 
reduced his mortality rate from 43 per cent. to 12% per cent. 
Bier, Braun and Kummel, in their System of Operative Sur- 
gery, have devoted twelve pages to the consideration of the 
two-stage method of resection of the large intestine. In von 
Bergman’s system this method is given as the operation of choice 
for the large intestine. Any one who has had the very dis- 
agreeable experience of treating one of these patients with an 
artificial anus will avoid the method if possible, but without 
doubt it is a life saving procedure in certain instances. 

The following details of technic may be mentioned: 1. The 
afferent and efferent portions of intestine should be joined by 
a running catgut suture for three or four inches, thus providing 
a septum which is to be divided at a later date. 2. A pressure 
clamp should be applied as soon as practicable. Many such 
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clamps had been devised: Dupuytren’s, which was the pioneer, 
was a very good one. An ordinary, long-jawed clamp does ex- 
cellently. The handles may be filed off, and the remaining 
shank included in an ordinary rubber band so as to secure pres- 
sure. 3. The temporary closing of the intestinal ends in liga- 
tures is an advantage. If these ligatures can be left on 24 
to 72 hours, they prevent intestinal leakage and hence do much 
to secure wound healing. It is an application of the same prin- 
ciple which Dr. Charles H. Peck has used in resection of the 
rectum. 


PERICARDOTOMY FOR HEMORRHAGIC PERICARDITIS. 


Dr. CHARLES N. Down said that in the past there had been 
numerous cases of adherent pericardium in St. Mary’s Free 
Hospital for Children. Dr. George M. Swift, who had had 
these patients in charge, published an article on the subject in 
the Medical News, February 28, 1903. At that time there had 
been eighteen cases, the patients giving symptoms of advanced 
cardiac disease, hypertrophy, regurgitation, dilatation, and, 
finally, failure of compensation. These cases were uniformly 
fatal. There had been autopsies on many of them, and the heart 
was found to be enormously dilated; the pericardial sac was ob- 
literated by adhesions between the pericardium and the heart 
wall, there were also adhesions between the pericardium and the 
lung and mediastinum. 

Since the publication of Dr. Swift’s paper there had been a 
succession of similar cases in thé hospital, and they had been on 
the lookout for a case where an operation might be of some value. 
The case shown to-night was the first one that had seemed suit- 
able for operation, and the patient was not presented as a cured 
case, but as a slight contribution to the subject. 

The patient was a boy, six years old. Early in October, 
1912, he became ill with symptoms of pneumonia. When he 
was brought to the hospital, about November 1, there was an 
increased area of cardiac dulness, with pericardial friction sounds. 
The heart sounds were normal, but impaired. The X-ray showed 
a very large pericardial sac. The edge of the liver was one inch 
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below the free border of the ribs. The boy failed to improve 
under ordinary treatment and an operation was finally decided 
upon in the hope of relieving the pericardium from its contents. 

At the time of the operation, which was done on December 
6, 1912, the liver edge extended three inches below the free 
border of the ribs. The operation was done under intra-pharyn- 
geal insufflation anesthesia administered by Dr. Karl Connell. 
An incision was made from the middle of the sternum down to 
the xiphoid cartilage, and a flap turned to the left. The fifth 
and sixth costal cartilages were removed for an inch and a half 
to the left of the sternum, together with a small piece of the 
sternal edge. This gave an exposure of the pericardial sac for 
an area of about one by one and a quarter inches. On endeav- 
oring to extend this area to the left, a small opening was made 
through the pleura which was quickly closed by a catgut stitch. 
An aspirating needle was then inserted through the pericardium, 
and blood was withdrawn. Blood also oozed through the hole 
which the needle had made, and a similar result followed the 
introduction of other aspirating needles. An incision was then 
made through the pericardium, which was found to be thickened, 
and there was considerable material of a loose, spongy texture 
on its inner surface. A probe was inserted; this entered a large 
cavity and the heart beat could be felt against it. The incision 
was then enlarged, and a finger inserted, coming in contact with 
a spongy material which seemed like coagulated blood. Blood 
oozed through the opening in large amounts; it was thin and 
dark, and had the appearance of old ,blood which had been in 
the sac for a long time. Several ounces of this material were 
removed, and it spurted through the incision with each pulsation 
of the heart. At last this flow ceased, and the heart seemed to 
be in contact with the pericardial wall. During a part of these 
manipulations the child’s pulse was considerably above 200, and 
very weak, but it gradually increased in force and was stronger 
when he was taken from the table. On the following day he 
was still weak, but made a good operative recovery. The liver, 
which had been below the free border of the ribs, was retracted 
to that border. An X-ray, however, taken a few days later, 
showed that the cardial area had not diminished as much as had 
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been expected, and the child, in the meantime, had not gained 
satisfactorily in strength. 

Dr. Dowd said he expected to do another operation in this 
case, in the hope of more radically relieving the pericardial con- 
tents. At the time of the first operation he believed that the peri- 
cardial sac was empty, but he now thought that clots or a reac- 
cumulation of fluid must be present. He naturally had not felt 
like exploring to an indefinite degree the interior of the peri- 
cardial sac of a very weak child, from which blood had just been 
spurting in large amounts. He did not drain the sac because 
he thought the danger of introducing sepsis would more than 
counterbalance the possibility of resulting benefit. 

Dr. Dowd said he had found very little in the literature about 
hemorrhagic pericarditis. Most of the operations on the peri- 
cardium had been done for purulent pericarditis; hence there 
was little about the type of case here described. The references 
to pericarditis indicated that it was usually caused by a malig- 
nant disease or tuberculosis, or by a hemorrhagic tendency 
similar to that found in purpura hemorrhages. The best sug- 
gestion that one could offer for this case was that the boy had 
a serous pericarditis, and that it was accompanied by an effusion 
of blood, just as such an effusion may be found in the joints of 
patients who have purpuric hemorrhages. There was, however, 
no other indication of a hemorrhagic tendency in this child. The 
X-ray indicates that the thymus is enlarged. 


PERINEPHRITIC ABSCESS OF INTESTINAL ORIGIN. 


Dr. Cuartes H. Peck presented a Russian tailor, forty- 
eight years old, who was admitted to the Roosevelt Hospital on 
December 2, 1912, complaining of pain in the left flank. This 
was of uncertain duration, with a recent exacerbation dating from 
an attack of constipation. The presence of a renal or ureteral 
calculus was suspected, but cystoscopy, radiographs and urinary 
examinations were all negative, and there were no bladder symp- 
toms. As the patient had no fever, and no surgical lesion could 
be detected, he was transferred to the medical division and kept 
under observation until January 13, 1913, when he was re-ad- 
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mitted to the surgical service. In the meantime, his temperature, 
which had been elevated, had gradually fallen to normal, the 
pain had abated, and for about ten days he seemed to be getting 
well. Then his pain recurred and persisted, and the temperature 
gradually rose to 103°. The only local symptom was tenderness 
in the left flank. 

Upon operation, which was done on January 14, a chronic, 
well defined suppurating tract was found in the perirenal fat, 
its upper extremity reaching nearly to the 12th rib. On cutting 
through its anterior lining wall, the fat immediately surround- 
ing the kidney, as well as the kidney itself, seemed perfectly 
normal. Traced downward, the tract extended towards the pel- 
vis, becoming somewhat larger in its lower part. On lightly 
curetting the lower end of the tract, a small amount of fecal 
matter was recognized. No attempt was made to identify the 
portion of the gut communicating with the tract, on account of 
the inaccessibility of the perforation. It was probably the lower 
sigmoid or upper rectum. Wrapped tube drains were placed in 
the lower end of the wound, the remainder of which was closed. 
A fecal fistula had subsequently developed in the drainage tract. 

Dr. Peck said the condition probably originated in the per- 
foration of a small diverticulum, with the formation of a retro- 
peritoneal abscess. The chronicity of the case would suggest 
that drainage into the intestine must have afforded partial relief 
from time to time, the slow extension upward in the perirenal 
fat having occurred when this drainage was blocked. 


CHRONIC ULCER OF THE LESSER CURVATURE OF THE 
STOMACH. 


Dr. Peck presented a man, forty-eight years old, who was 
referred to the Second Surgical Division of the Roosevelt Hos- 
pital on December 12, 1912, by Dr. William G. Lyle, who had 
observed him at irregular intervals for about two years. For 
six or eight years the patient had complained of pain in the epi- 
gastrium, constant and scratching in character, which was not 
relieved by vomiting nor by taking food, and which occurred 
irrespective of meals. 
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An examination of the gastric contents showed free hydro- 
chloric acid, 60, with a total acidity of 78; no blood. Bismuth 
radiographs showed no evidence of stasis and nothing definite to 
aid in the diagnosis. The patient was kept under observation 
in the ward for nine days, when, on account of the persistence of 
the pain, which was apparently severe enough to disable him, an 
exploration was decided upon. 

On operation, which was done on December 21, I912, a 
callous, saddle-shaped ulcer of the lesser curvature of the stomach 
was found, about three inches from the pylorus. It was excised, 
together with a V-shaped segment of the lesser curvature and 
the anterior and posterior stomach walls, and the defect carefully 
sutured with two tiers of linen sutures. 

The pylorus and duodenum and the remainder of the stomach 
were normal, and as the line of suture did not seem likely 
to cause obstruction, a gastro-enterostomy was not done. 

The patient’s convalescence was uneventful up to about the 
twentieth day, when, after eating a rather heavy meal, he vomited 
once and had some gastric disturbance. A temporary return to 
liquid diet relieved the symptoms. The patient was still under 
observation. 


CARCINOMA OF THE RECTUM: TWO-STAGE OPERATION: 
PERMANENT COLOSTOMY. 


Dr. PEcK presented a man, sixty-nine years old, who was 
admitted to the Roosevelt Hospital on October 10, 1912, with a 
large, ulcerated carcinoma of the rectum, about three inches from 
the anus. The growth was somewhat adherent posteriorly and 
had evidently infiltrated the perirectal tissue. He had had re- 
peated small hemorrhages during the past eight months, with 
emaciation and loss of strength, and with gradually increasing 
symptoms of obstruction. Although an examination of the blood 
showed 85 per cent. of hemoglobin with 5,000,000 red cells, his 
appearance indicated a marked degree of cachexia and extreme 
weakness. 

After careful consideration, a two-stage operation, with per- 
manent colostomy, was decided upon, as this method seemed best 
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suited to the advanced local condition and the site of the growth, 
which precluded the possibility of preserving the sphincter. The 
extremely weak and unfavorable condition of the patient also 
led to this determination. 

An exploration through the left rectus, which was performed 
on October 12, 1912, showed that there were no metastases in the 
liver or elsewhere in the abdomen, and no higher glandular in- 
volvement. A loop of sigmoid was stitched into the lower angle 
of the wound and opened three days later with the cautery, a 
complete spur being formed. On November 16, excision of the 
rectum was performed by the posterior route, after excision of 
the coccyx, the entire anal segment and sphincter being removed. 
The sacral glands and perirectal fat in the hollow of the sacrum 
were removed, several of the glands being involved, and the fat 
showing much inflammatory infiltration. The rectum was 
divided as high up as possible, its proximal end being carefully 
closed by a purse-string suture and two tiers of linen Lembert 
sutures, leaving a short, blind pouch distal to the colostomy. The 
attempt to keep the field aseptic failed, as the growth had ulcer- 
ated through the rectal wall, and leakage had occurred during the 
manipulation. Free drainage was employed, and there was a 
good deal of sloughing and discharge during the healing. His 
convalescence was slow, but during the past month he had shown 
marked improvement in his condition and had gained about five 
pounds in weight. 

Dr. Peck said that an interesting condition had been noted in 
the blind pouch of gut distal to the colostomy. The spur was 
complete, and no fecal matter could pass from the proximal to 
the distal loop. The speaker said he was much surprised, there- 
fore, when, about five weeks after the operation, a discharge of 
fecal matter through the posterior drainage tract was reported. 
A finger passed into the distal pouch from the colostomy opening 
showed a large mass of solid fecal matter in the blind pouch, and 
a perforation of the closed end, with discharge of some of the 
fecal matter into the drainage tract. This fecal matter had evi- 
dently formed in this completely isolated segment of gut. The 
possibility of such formation in completely isolated segments of 
colon was demonstrated, by Dr. Joseph A. Blake in studies on 
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intestinal exclusion in dogs some years ago, This was the first 
time, Dr. Peck said, that he had had the opportunity to observe 
it in the human subject. 

The selection of the best method suited to meet conditions in 
each case of carcinoma of the rectum was a matter of great im- 
portance. The procedure employed in this case had been much 
used in England and Scotland, and to some extent at the Mayo 
clinic, and was indicated for debilitated patients with fairly ad- 
vanced growths in whom the one-stage operation, especially by 
the combined method, would seem too great an operative risk. 

Dr. Henry H. M. Lyte said he recalled one case where 
about a year after the operation the patient returned, and upon 
examination it was found that the segment of the gut, which 
had been tied off and isolated, had developed into a large muco- 
cyst occupying the whole pelvis. The removal of this cystic gut 
entailed considerable difficulty. 

Dr. CLARENCE A. McWILLIAMS said that he had operated 
upon one case of cancer of the rectum in the manner described 
by Dr. Peck. At the conclusion of the perineal removal, he 
thought it best to make an inguinal colostomy. This he did by 
drawing out the sigmoid, dividing it and sewing up completely 
the distal end which he dropped back. The perineal end was like- 
wise closed and a drain inserted to it. This was five years ago 
and the man is still alive and well. Occasionally there is a slight 
discharge of muco-pus from the upper part of the sacral scar, 
but not enough to be annoying and soon ceasing. 

Dr. WiLuiaM C. Lusk said that once, in a case of amputation 
of the rectum, on the advice of Dr. Bryant, he had isolated a seg- 
ment of the pelvic colon without any disturbing sequel. At a 
preliminary operation the sigmoid loop was divided, and with 
the proximal end a permanent artificial anus was established, 
while the distal end was closed by suture and returned to the 
peritoneal cavity. Subsequently by the perineal route, the rectum 
was amputated through its extra-peritoneal portion after push- 
ing upward the recto-vesical pouch, the lower end of the segment 
of bowel remaining in the pelvic cavity was inverted and sewed 
up, and the stump sutured at the middle of the skin incision which 
was closed over it. The wound at first healed completely, but 
soon after a sinus developed, which, on being laid open thirteen 
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months after the operation, was found to be associated with two 
retained silkworm gut sutures. There was no communication 
whatever with the closed off segment of bowel. The wound then 
healed completely and no sinus ever developed subsequently. The 
patient died of a pneumonia three years and four months after 
the bowel segment was isolated. Dr. Lusk said that the case was 
reported in the Medical and Surgical Report of Bellevue and 
Allied Hospitals, vol. i, 1904. 


EMPYEMA, WITH CHRONIC SINUS FORMATION. 

Dr. GeorGeE E. BREWER presented a man, twenty years old, 
who was admitted to the Roosevelt Hospital on February 109, 
1912, with the history that two years prior to his admission he 
had an attack of pneumonia, which confined him to bed for six 
weeks. Following this attack there was profuse expectoration 
of a greenish, yellow sputum, most abundant on rising, with 
severe cough when lying on the right side. About ten days later 
a tender mass developed to the right of the sternum; when this 
was incised there was a discharge similar in character to the 
expectoration, which then immediately ceased, together with the 
cough. Subsequently, three additional abscesses formed; these 
were incised, and left sinuses which were still discharging at the 
time of his admission to the hospital. The patient said he had 
lost 30 pounds in weight. There was no history of chills or fever. 

An examination showed a scoliosis of the spine, with the con- 
vexity to the left. Expansion of the chest was two and a half 
inches on the left side; absent on the right. There were four 
discharging sinuses along the right side of the costochondral 
articulation, lined by unhealthy looking granulations. An ex- 
amination of the blood showed 17,000 white blood cells, with 68 
per cent. of polynuclears. The von Pirquet test was positive. 

Dr. Brewer did a partial ostectomy of the 4th, 5th, 6th, 7th, 
8th, and 9th ribs, followed later by the application of Bier’s cup. 
When the patient left the hospital, on June 10, 1912, he still had 
a shallow sinus, with slight discharge. His general health was 
much improved, and up to the present time he had gained about 
twelve pounds in weight. 

He was readmitted to the hospital on January 21, 1913, be 
cause of a slight hemorrhage from the sinus about a week ago. 
He stated that since his discharge last June the sinus had closed 
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four times, remaining closed about a week each time. At present, 
it discharged about two ounces of pus daily. 

A pathological examination of some of the tissue from the 
sinus showed tuberculosis, with chronic inflammation. 


PERFORATING DUODENAL ULCER. 


Dr. BREWER presented a man, thirty-five years old, who was 
admitted to the hospital on September 14, 1912, with the history 
of epigastric pain which had come on about three o’clock in the 
afternoon each day for the past two weeks. He gave no previous 
symptoms. For two hours prior to his admission he had suffered 
from an acute pain, colicky in character, which was more or less 
general, but most severe in the epigastric area. His bowels were 
constipated ; he felt nauseated, but did not vomit. An examina- 
tion of the blood showed 17,000 leucocytes, with g1 per cent. of 
polynuclears. 

An immediate operation by Dr. Brewer revealed a duodenal 
ulcer, about the size of a buckshot, about an inch below the 
pylorus. There was much free fluid in the peritoneal cavity. 
A posterior gastro-enterostomy, with suture, and an enteror- 
rhaphy were done, and the patient made an uneventful recovery. 
His temperature reached normal on the third day, and he was 
discharged on October 2, 1912. 

Dr. Brewer presented also a man, forty-three years old, a 
peddler, who was admitted to the hospital on September 16, 
1912. His present illness dated back two years, when he began 
to have epigastric pain, burning in character and radiating 
through to the back. The pain was constant, but most severe 
about two hours after meals. He usually had one or two daily 
attacks of vomiting, about two hours after meals, when his pain 
was most severe. The vomitus was sour; there was no blood. 
The bowels were constipated; the stools very dark in color. A 
blood count showed 68 per cent. of hemoglobin; 4,000,000 red 
blood cells; leucocytes, normal in number. A gastric analysis 
gave 87 per cent. of free hydrochloric acid, with a total acidity 
of 105. An X-ray, taken after the ingestion of bismuth, showed 
no retention. 

Upon operation, which was done on September 18, 1912, a 
duodenal ulcer was palpated two and a half inches below the 
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pylorus, and upon pulling aside the stomach, gastric adhesions 
were found over a seeming previous perforation. When these 
adhesions were loosened, duodenal contents leaked out. As in 
the previous case, a posterior gastro-enterostomy, with suture, 
and enterorrhaphy were done, and the patient went on to unin- 
terrupted recovery. 


GASTRIC AND DUODENAL ULCER IN THE SAME PATIENT. 


Dr. BREWER presented a woman, twenty-five years old, who 
was admitted to the hospital on February 4, 1909. Her pre- 
vious history had no bearing on her present illness. About two 
hours before admission she was seized with severe colicky pain 
in the epigastric region, and was unable to stand or walk. An 
immediate operation was done, revealing an induration, about 
one inch in diameter, on the posterior surface of the stomach, near 
the lesser curvature. In the centre of this indurated area was 
a small perforation, and the peritoneal cavity contained much 
cloudy free fluid. A gastrorrhaphy was done. The patient 
made an uneventful recovery, and was discharged on February 
20, 1909. 

On March 5, 1910, the patient was readmitted to the medical 
division of the hospital. At this time she complained of weak- 
ness and pain in the epigastrium, coming on after eating or after 
exercise. She had never vomited and blood had never been 
noticed in the stools. She improved under a palliative diet and 
was discharged on April 2, 1910. After this she remained free 
from symptoms for five months, when she again began to suffer 
from epigastric pain coming on about an hour after meals and 
persisting until she would produce vomiting. She had never 
noticed blood in the vomitus or stools. 

The patient was again admitted to the hospital on Novem- 
ber 20, 1910. At this time an examination of the blood showed 
38 per cent. of hemoglobin; 2,900,000 red blood cells, with a 
normal leucocyte count. An analysis of the gastric contents 
showed free hydrochloric acid, 50, with a total acidity of 90. No 
lactic acid nor blood. No blood could be found in the feces and 
the urine was negative. The patient was put on Lenhardt’s diet, 
and left the hospital on December 19, being instructed to return 
if necessary. She reappeared at the hospital three weeks ago 
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complaining of loss of appetite and a sense of weight in the 
epigastrium; she had no pain or other gastric symptoms. Three 
days before admission she had vomited a large quantity of 
blood, which had temporarily relieved the sense of fulness in the 
epigastrium. 

Operation (January 11, 1913).—A small indurated area, the 
size of a buckshot, was found in the first part of the duodenum. 
A gastro-enterostomy, with suture, was done, and the patient 
made an uneventful recovery. 


ULCER OF THE DUODENUM. 


Dr. BREWER presented a man, twenty years old, a machinist, 
who was admitted to the hospital on January 11, 1912. The 
history obtained was that for nine months prior to his admission 
he had suffered from pain in the right upper quadrant of the 
abdomen, which occurred about three times weekly and had no 
relation to the taking of food. It was never very severe and did 
not radiate. For the past three months, however, the pain had 
become more severe, it was now almost constant and was accom- 
panied by vomiting. The vomitus was bitter rather than sour 
and contained no blood. His bowels were regular; he had never 
noticed that his stools were darker than normal. 

Examination showed a point of slight tenderness in the mid- 
clavicular line, just below the right costal margin. A stomach 
analysis showed free hydrochloric acid, 34, with a total acidity 
of 60. No lactic acid; no blood. 

Operation (November 16, 1912).—The gall-bladder was 
found normal; there were no stones. The first portion of the 
duodenum was thickened, and there was an ulcer, about one- 
quarter of an inch in diameter, located an inch from the pylorus. 
The patient made an uneventful recovery and left the hospital 
on December 1, 1912. 

Dr. Brewer presented also a man, forty-nine years old, a 
farmer, who was admitted to the hospital on October 22, 1912. 
For the past two years he had complained of epigastric pain of 
increasing severity. At first these attacks were periodic in char- 
acter, lasting about a month, but for the past five months the 
pain had been almost constant; it was worse just before meals 
and was temporarily relieved by eating or by the administration 
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of alkaline remedies. The patient often induced vomiting to 
relieve the pain. The vomitus was clear and exceedingly sour, 
and three months ago he had vomited a cupful of dark, clotted 
blood. The stools had been dark on numerous occasions. The 
patient stated that about eight years ago he had had a similar 
attack, lasting three months, during which he had vomited blood 
twice. He had never been jaundiced. 

On admission, the patient’s blood count was normal. A gas- 
tric analysis showed free hydrochloric acid, 64, with a total acidity 
of 98. No blood. The X-ray showed no retention, 

Upon operation by Dr. Brewer on October 20, 1912, an in- 
filtrated area, with a puckered scar on its surface, was found in 
the duodenum just below the pylorus. A posterior gastro-en- 
terostomy, with suture, was done, and the patient made an 
uneventful recovery, leaviig the hospital on November 14, 1912. 

Dr. Brewer, in reply to a question as to his method of treating 
the peritoneal cavity in the cases of perforating duodenal ulcer, 
said that if he felt fairly well assured that he had gotten rid 
of all the dead matter, he closed the wound tightly; if, how- 
ever, there was any doubt about this, he inserted a large ciga- 
rette drain directly into the wound, or, in some cases, through 
a stab-wound in the bottom of the pelvis. In none of these 
cases had he closed the pylorus; he did this in cases of bleeding 
ulcer, but not in perforating ulcer. If we had at our command 
a rapid method of closing the pylorus, he thought it might be 
wise to resort to it in some of these cases, and he was now doing 
some experimental work with that object in view. 

In cases of acute perforation in the duodenum, Dr. Brewer 
said he always washed out the peritoneal cavity. While he had 
no doubt that the peritoneum could take care of a certain amount 
of infection, he was in favor of removing as much of the infective 
material as he could without endangering the life of the patient. 

Dr. WILLIAM A. Downes said he had operated on perhaps 
fifteen cases of perforating gastric and duodenal ulcer, and had 
never washed out the peritoneal cavity. In cases where there 
was a good deal of soiling, he had used the suction method. 
Under this treatment the majority of their cases at the New York 
Hospital had recovered. 

Dr. A. V. Moscucowirz said that in dealing with chronic 
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duodenal ulcer he made an attempt to close the pylorus by in- 
folding it by means of a series of sutures. He thought by doing 
this future disturbance might be prevented, and he believed that 
this occlusion of the pylorus functionated, at least long enough 
to give the ulcer a chance to heal. 

Dr. BREWER said that while theoretically he appreciated the 
fact that the pylorus should be closed off, he had yet to see a 
case of duodenal ulcer that was not permanently relieved by 
a gastro-enterostomy without closure of the pylorus. 

Dr. ERDMANN said he could not recall how many gastro- 
enterostomies he had done at the Post-Graduate Hospital and in 
private practice without occluding the pylorus, and he had never 
seen any bad results follow. 

Dr. EuGeNE H. Poot said that in connection with the dis- 
cussion concerning doing a gastro-enterostomy and leaving the 
pylorus patent he had in mind another procedure which he 
thought could be done in a limited number of cases of small 
chronic ulcer of the anterior wall of the first part of the duo- 
denum, in which there were not many adhesions. Under those 
conditions he thought we could do a Finney operation, at the 
same time removing the involved area, and getting a wide low 
outlet draining the lowest part of the stomach. Dr. Pool said 
he had followed this method in a case which came under his 
care last July, and the results were admirable. Of course, this 
could only be done in a very limited class of cases. 

Dr. Peck thought that a gastro-enterostomy opening, prop- 
erly made, did not close with a patent pylorus as quickly as was 
the general impression to that effect. He recalled a case where 
several years after a gastro-enterostomy bismuth passed very 
readily through the artificial opening, as shown by radiographic 
pictures. He thought it had not been proven that such a closure 
did generally occur, and that the gastro-enterostomy opening 
failed to functionate when the pylorus was left open. 

Dr. MoscHcowiTz said he could recall two cases where the 
gastro-enterostomy opening could not even be found at a second 
operation, and there were barely traces of adhesions between the 
jejunum and stomach. In order to show how difficult it is to 
occlude the pylorus, he would mention a recent case in the 
service of Dr. Arpad G. Gerster in which the pylorus was ex- 
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cised and both ends sewn up and a gastro-enterostomy was done. 
The patient subsequently returned with a recrudescence of symp- 
toms and an X-ray showed distinctly that bismuth was passing 
down not only through the gastro-enterostomy opening, but also 
through the pylorus, connection through this having been re- 
established with the stomach within eight months after the 
primary operation. 

Dr. CHARLES A. EtsBercG said that experimentally it had 
been found very difficult to make an excision of the pylorus in 
dogs, as the connection with the stomach was often re-estab- 
lished. The same was true after excision of the common ducts 
and tying off the ends. 


EXSTROPHY OF THE BLADDER, 


Dr. Georce E. Brewer presented a lad, sixteen years old, 
with an exstrophy of the bladder which had been unsuccessfully 
operated on in childhood. When the boy was admitted to the 
Roosevelt Hospital, on November 12, 1912, he had an open, 
granulating area in the suprabubic region, through which the 
posterior wall of the bladder could be seen. Below this was a 
rudimentary glans penis and the testes could be felt below the 
inguinal rings. 

A week after admission, Dr. Brewer did a sigmoid implan- 
tation of the ureters. The boy’s temperature rose to 103.8° on 
the fourth day after the operation; then it gradually fell to 
normal on the ninth day and remained below 100° until January 
8, 1913, when there was a sudden rise to 103°, and on the follow- 
ing day to 104.4°. There was no explanation for this tempera- 
ture excepting slight costovertebral tenderness on both sides. 
His blood count at the time showed 17,000 leucocytes, with 82 
per cent. of polynuclears. A blood culture was negative. Two 
days later the temperature fell to normal and had remained so 
up to the present time. 

For five days following the operation the patient had passed 
from 21 to 60 ounces of urine daily in small quantities and at 
frequent intervals. During this period he was given colonic 
irrigations twice daily. During the next two weeks he passed 
about two ounces of urine every two hours, and since then he 
had been passing about four ounces every four hours. The urine 
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was cloudy, alkaline in reaction, with a specific gravity of 1020. 
It showed a faint trace of albumin and a few white blood cells; 
no casts. 

Dr. Brewer, in reply to a question as to the possibility of a 
resulting nephritis after implantation of the ureters into the 
bowel, thought that complication would doubtless follow in a 
fair proportion of cases. In the two cases where he had thus 
far resorted to this procedure, there had been no nephritis. 

Dr. ERDMANN said that in one case where he had trans- 
planted the ureters into the bowel, by the Maydl method, the 
patient, a child, survived the operation about 12 days, dying from 
pneumonia. Since then he had done a direct implantation in two 
patients; both ended fatally by ascending infections after the 
toth to the 15th day. 

Dr. ExsperG said he had one case where he implanted the 
ureters into the sigmoid and made lateral entero-anastomosis at 
the base of the loop so as to exclude the fecal stream as much as 
possible. The patient died a month or two later from double 
kidney infection. 

ULCER OF THE STOMACH. 


Dr. BREWER presented a man, fifty years old, who was ad- 
mitted to the hospital on March 4, 1912. The history obtained 
was that during the past three years he had suffered from six 
attacks of abdominal pain, accompanied by vomiting, each lasting 
perhaps four or five weeks. The pain was of a burning or 
gnawing character, located in the epigastrium, radiating to the 
back, but never to the shoulder. The pain came on within 
fifteen to thirty minutes after eating, and lasting from a few 
minutes to an hour, being relieved by vomiting. The vomitus 
consisted of acid tasting food and sometimes contained rem- 
nants of food that had been taken twenty-four hours before. 
Vomiting was usually preceded by sour eructations. 

The patient’s present attack began ten days ago and since its 
onset he had on three occasions vomited dark, coffee-ground 
material, the last time 48 hours before admission. He had never 
noticed this kind of vomitus during previous attacks. He was 
usually constipated, especially during these attacks. Blood had 
never been noticed in the stools, nor were they of an unusually 
dark color. During one of his attacks, about a year ago, he had 
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been jaundiced. No chills nor fever. During these attacks he 
dieted himself strictly and lost in weight, but his lost weight 
was regained during the intervals. Examination revealed epi- 
gastric pain; no masses. 

Upon operation, which was done on March 4, 1912, a saddle- 
shaped ulcer was found on the lesser curvature of the stomach, 
involving both the anterior and posterior surfaces, and located 
about three inches from the pylorus. In its centre was a round, 
punched-out area, three-quarters of an inch in diameter and half 
an inch deep, with a surrounding indurated area an inch and a 
half in diameter. The stomach was dilated; there were no 
adhesions. 

A partial gastrectomy was done. The patient required an 
intravenous infusion at the completion of the operation. There 
was no nausea nor vomiting. The wound healed by primary 
union, the sutures were removed on the eleventh day, and the 
patient left the hospital on March 31, 1912. Pathological re- 
port: Chronic inflammation in gastric ulcer. 











CORRESPONDENCE. 


THE GLASGOW LISTER WARD AND MUSEUM. 


As a memorial to the late Lord Lister, and as a means of 
perpetuating his memory in a way that it is hoped will prove 
both interesting and instructive to every member of the medical 
profession for all time to come, one of the wards in the Royal 
Infirmary, Glasgow, in which he worked out and first put into 
practice the principles of antiseptic surgery, is to be reserved 
and utilized in the following way. One part of the ward is to 
be refurnished as it was in his time with such objects as it may 
be possible to acquire; while the other part is to be made into a 
museum for the exhibition of anything associated with the life 
and work of the great master. 

It is, therefore, asked that any who may have letters, pamph- 
lets, books, or other objects of direct personal association with 
Lister and his work will either present or loan them to the 
museum. 

Professor John H. Thacher, M.D., Hon. Curator of the 
Museum, will be pleased to receive any objects addressed to him 
at the Royal Infirmary, Glasgow, Scotland. 

The names of all donors or senders of objects are to be affixed 
to the exhibits. 

A. ERNEST MAyYLARD, 

Chairman of the Museum Subcommittee of the Glasgow 

Lister Memorial Committee. 
12 Blythswood Square, 
GLascow, SCOTLAND. 
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